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Meter Connection Box 


ESquife Today! 


SERVICE ENTRANCE & METER EQUIPMENT 


SWITCHES = 


CURRENT 


Dependable, trouble fre. 

service is yours with the 

versatile “Aii-Service™ 

Murray "9600" Meter Con- 

nection Box. Designed to 

eccommodate modern bot- 

tom-connected Type A 

wetthour meters, if is em.- 

nently satisfactory for 

either indoor or outdoor mounting. Available in 
cither unpainted aluminum or rust-resisting steel 
with baked-on gray melamine finish. 


Greoter depth provides 20% more wiring space. 
Only one seal is needed — hinged sealing cover 
does away with sealing studs and bar. Complete 
with meter test and connection block, and four 
formed copper test links. Detailed specification: 
are given in Bulletin No. 501 


MANUFACTURING CORPORATION 


O Years of dpaccies le the Clect rae al « - fadustey 


ml ATLANTIC AVENUE + BROOKLYN 16, NEW YORK 


MAGNETIC CIRCUIT BREAKERS 


LIMITING REACTORS + CROWS'NEST AERIAL LADDERS 


en 





OF PERSONAL INTEREST 


Michio Tanoka, Technico!l Labora 
tory, Osake, Japan found the descrip 
in Electrical World on 
underground secondary cable installa 
tion in the Bellwood Park Division of 
London, Ontario so interesting thot he 
was moved to submit one himself. He 
K. K authored on 
buried primary 
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ELECTP ICAL WORLD. Published weekly by 
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99-129 North Broadway 
330 West 42nd St, New York 
McGrew (1860-1948), Founder; Curtis W McGrow 
her, Executive Vice President 
John J Cooke, Secretory 
Division 
burn President 
Single copy 35 cx 


Pau! Montgomery 
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In the 


of Circulation 
United States, $6 a year 
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McGrow-Hill Publishing Company 
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Editorials 59 


News 6) 


Technical Notes 


High-Voltage Systems Dominate AIEE Pasadena Program 


Insulation coordination and transformer economics are also explored 
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Preliminary Data on Tidd Test Project By Philip Sporn and A. C. Monteith 
500-kv test project affords new tentative data on corona losses 


Substation Key to Development 
66/12-kv transtormers ore direct 


By Henry D. Hopkins and Dovid L. Levine 
onnetted to 650-Mcm cables 


Use Own Lighting as Sales Tuo! 


Utility uses lighting on company prem 


By B J. Jensen 


Coil Insulation Offers Increased R 


insulation is suitable for turbine gener 


ri'lity By Graham L. Moses 


d OT kva and above 
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Multiplex Wire Placed with Pctter Alethods 
Original icbor cost of $2.23 per tt reduc dt 


+ Mantey Dayton 


51.03 on therd job 


Thermal Circuit Gives Remote Hot-Spot Temperature 


By AH Kidde 
Three factors prompted Philadelphia Electric Co to vic this circurt 
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OK OPRENE 


SHEATH 


Okoloy coating on conductors—tne special cor- 
rosion-resistant lead alloy that outlasts tinning 2 to}. 


Semicon tape over conductors—vused in all 
Okolite-Okoprene cables operating at over 2,000 
voits—eliminates internal corona cufting and in- 


creases dielectric strength 


Ckolite insulation — moisture-resisting,, high-volt- 
age Okolite is made with Up-River Fine Pora 
Rubber, the best grade of natural rubber. This 
oil-base insulation has been proved in years of 
service and is approved by Underwriters’ Labora- 
tories, Inc. as Type RWSN. 


Okoprene sheath—the pioneer neoprene cable 
covering developed in the Okonite laborctories. 
Its life-extending durability and stable character- 
istics have been demonstrated on millions of feet 
of cable installations. 


Besides these four basic fectures, Okclite- 
Okoprene cables possess many other advan- 
tages in installation, operation, design and man- 
utacture. For complete information on charac- 
teristics and applications, write for Bulletin 
EW.1014 The Okonite Company, Passaic, N. J. 


gE 7 Ahi ‘ f BEST Pr a 


O° Aj PE 
; OK 6 Be l T iE: O% insulated wires and cables 
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FROM ONE NEAR-BY SOURCE! 


tay can ‘9 anywhere satety equipment, too 


r hand the 
ra aT, . m < ty rfo i I aqnanna ihe 


tenance job. Your rice of } | ‘ ne COnVEMen! SOUrCe 
‘oe "er > ¢ lin , ~ le 
and sizes. These ruqged t1 tre built } se of line tools, KI 
— 1 we SA 
vith the power to reach the hard-to-get- a ‘Rapeieetepecy ates M.S.A 
: a iol lis) “sat a a its, and all other items vour 
construction and r ntenance job 


Trailers and dinkies also are need for safety and efficien 


Graybar line of “every 


le-line projects. mi ree stocks near-by 


Stocks of hundreds of pole 


{ 

. . and equipment are maint 

time-saving tools Graybar warehouses in 

pliers to pike poles, clamps to dred cities. Often, 
»le cars, tree trimmers to tamping ‘ ese | | stocks sa , 
bars—Graybar offers a complete range um four local Graybar Represer 
of tools for every line job. Every prod- tive will be glad to give you ir 
uct distributed by Graybar is tion about tools or any of the | 
known and approved by linemen . . her electrical items distributed 
every product is designed specifically Graybar. For special helj 
to help linemen do the best work with roblems, an experienced 
maximum safety utside Construction Specia 
your service. Graybar 
pany, Execut ea es 


y New York 17,N.Y 


IN OVER 100 PRINCIPAL CITIES 
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OF A KIND makes 75,000 KVA 


a 


Each vear more and more Penn- 
svivania Power Transformers in 
a vreater variety of sizes and volt 
are being species by lead 
utilities throughout 
trs Pennsvl is he ling 
orders for transformers with rat 
mes of SS000. TO OOO ay » in) 
kK i Transformers of all ‘ ure 
iit) fo and 
are reguiart 
in I his 
equipped priaan 
now also n 


bine ol Step 


) 
) 
s 


a 


TRANSFORMER COMPANY 


Canonsburg, Penna. - Greater Pittsburgh District 
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SPORTO... With or withoet 
gloss cover. Weather. proof 
hood permit complete ver- 
tice! or loteral positioning. 


Night game attendance soars upward every 


year. Thanks to modern floodlighting, mil 
lions more now see their favorite athletes 
in action, 


Expertly engineered Appleton Lighting 

APPLETON Equipment provides day-like illumination 
for night recreation centers, as well as the 

hundreds of industries maintaining round> 


LIGHTI NG the-clock production schedules, 
Indoor or outdoor lighting planned with 
Appleton Fixtures assures top-notch light 


& ui i PMENT ing efficiency at minimum installation, sery- 
ssntt atin ken i *-and operating expense. 
DISKONECT—The most ce and ope g expense 


Gratton! Gyearn fe Appleton Lighting Fixtures are available 
flector ever made. Avail ‘ 


iit oan ul 4 . in the exact type and size for every industrial 
reflector styles. ' requirement—including hazardous locations, 
’ Appleton’s skilled illuminating engineers 

are ready to help solve specific lighting 


problems. For the finest in lighting — specify 
TYPE EFU— The first and finest explosion-proof 


Appleton—pace-setting manufacturer of 
fluorescent lighting fixture. One of many from the 


electrical equipment for nearly half a century. 


complete Appleton Explosion-Proof Line 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPANY 


17OS WELLINGTON AVENUE «-§ CHICAGO 33, tLLtinors 


Branch Offices NEW YORK. 50 Church Street © DETROIT 3049 E Grand Blvd © CLEVELAND, 1836 Buc . SAN FRANCISCO, 655 Minne Street 
$1. LOUIS, 227 Frisco Bldg. © LOS ANGELES, ! Morth Senta fe Avenve © ATLANTA 724 Boule BIRMINGHAM, 429 broen-Mara Bidg 
MINNEAPOLIS, 305 Fifth St, S. © PITTSBURGH. 414 Bessemer Bidg. * BALTIMORE 100 Lost Pleasant Street BOSTON, 10 High Sweet © Dtnwver, 
1921 Biake Street © PHILADELPHIA, 1017 Cherry Street © CINCINNAT! 626 Broedewy * HOUSTON, 738 4. 4M Bidg + MAVANA, Cube, Malecon No. 9 
Resident Representatives: Binghamton, Dollcs indonapolis, Lomas City, Orlondo, Méwouber, Mew Orleans, Leattie 
Export Representatives: internotions! Stonderd Elect Corp, 67 brood St. New York 4. ¥ 





-ONDUIT FITTINGS + LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES + EXPLOSION-PROOF FITTINGS » REELITES | | 


@ AT the beginning of this year, 
44,527,787 CRESCENT and CREST- 
OLOY WRENCHES had been pur- 


chased, The reason for this great 
public acceptance is CRESCENT 
QUALITY. Take CRESTOLOY Wrenches 
tor ¢ xample the specifications for these 
lighter, thinner, stronger wrenches are de- 


signed to meet the exacting requirements 
of the U. S. Government and large indus- 
trial users who have made a thorough study 
of hand tools 

Careful checking ard testing ... from raw 
materials to finished product...are standard 
practice in the Crescent plant. No wonder, 
nearly half of all the adjustable wrenches 
sold are CRESCENT made. No wonder their 
reputation for good work and long life is 
so well known; their cost too, so little more 
than lesser quality tools. Crescent Tools are 
sold by Hardware Dealers and Industrial 
Distributors everywhere 


CRESCENT TOOL COMPANY, Jamestown, N. Y. 


wr trade mark, registered 
wn uted States and abroad, for 

ols. Sold by lead 
ine utors and retanlers everywhere 
ead made onl 


pany, lames 
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ULLY PROVED, modern Allis- 
Chalmers Air-Blast Circuit Break- 
ers can be supplied in ratings up to 
1,500,000 kva interrupting capacity in 
accordance with new ASA standards 
Metal-enclosed AB-15 breakers are 
factory assembled — complete with 
station type cubicle, control equip 
ment and breaker air storage tank — 
ready to install and operate. 
In addition, AB-15 circuit break- 


ers are available with segregated 
phase bus, group operated discon- 
necting switches, current transformers 
and auxiliary equipment — all en- 
closed in grounded steel cubicles 
Get more information now on this 
completely modern, oilless air blast 
power circuit breaker. Contact your 
nearby A-C sales office. AWTS 
ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS 


pa SAFE 


Breaker is completely oilless, 
housed in grounded steel cu- 
bicle. Install indoors with 
complete safety, no firewalls 
required. 


ow FAST 


Arcing time one cycle or less! 


per PROVEN 


Ratings and performance of the 
AB-15 fully proved by 3 phase 
high interrupting capacity tests. 


ge LOW MAINTENANCE 


Negligible contact burning be- 
cause of one-cycle-or-less arc- 
ing time. Entire breaker acces- 
sible through hinged doors. 


STANDARD RATINGS 


pose woe oe aac A Oe NN @ RRA A ea ee 


inter i 
| meted *°" nated Amp. — 
nv Design ‘ 4 Capacity 
| KV 60 cycle) KVA 


44 155 1200 1,000,000 
44 155 3000 1,000,000 


44 155 7000 1,500 000 
| vas 15.5 4000 1,500 000 


ae ee re cen eae 


ALLIS-CHALMERS 
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For emergency only... 


| Pu Mf { 


When the breaker trips after repeated red light warnings, and you must get back ia 
service without delay .. . pull the Emergency Control! 

Save costly overtime. 

Avoid change-outs under adverse conditions. 

Emergency Control adjusts the “CSP’® breaker to allow greater overload before 
tripping. It permits regular crews to schedule change-outs at Convenience. 

Even with Emergency Control in operation, “CSP” Transformers have full lightning 
and short-circuit protection. 

Now standard equipment on all Westinghouse “CSP” Transformers with signal 
lights, 5 through 100 kva, Emergency Control gives greater assurance of service 
continuity . . . lets you be sure of maintaining service. Contact your Westinghouse 
representative or write for Booklet B-4249. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. }-70551 


mappa 4—-4 
i i i 
ep —p———}— - 


$+ > 
0 EMERGEMTY SETTING 
Gp 


{OKO 1m PERCENT GalyEG 


Emergency Control handle, se-|Emergency Control handle la} Typical breaker trip curves, illus- 
cured in normal operating posi-|emergency position, This sets| trating increased overloads sus- 
tion with a standard meter seal.| breaker for greater overioads.| 


tained with Emergency Control. 





SPLASH -PROOF 
CONDUIT BOX 


@ Joint between box and 
frame gasketed and 
sealed 
(over joint gasketed and 
_ aled, 

Conduit connection § at 
bottom of box sealed 
during installation, 


3: 
i! 


i) Se ee 


Features of both motors 


e@ Protected against wind-driven rain from all 
directions. 


e inlets and outlets so designed as to permit wind- 
driven foreign matter to blow entirely through and 
out without entering motor. 


Inlets and outlets baffled internally— air is taken 
into motor at low velocity. 


Screens or filters may be added to inlets. 
No objectionable air recirculation. 


Stator coils with mica wrapper on slot portion for 
2300-volt and higher Class **A”’ insulation. 


Stator coils are vacuum-pressure impregnated. 
Stator and coils after winding given one complete 
dip and bake, and end turns two additional dips 
and bakes. 


All steel frame and brackets coated inside and 
out with rust-inhibiting finish. 

e@ All mechanical joints sealed with gasket and, or 
a non-hardening sealing compound. 


Built in sizes 150 hp 14 pole to 200 hp 4 pole 
00 hp to 1000 hp 2 pole 


fo ELLIOTT 


7 RIDGWAY DIVISION 


Plants at: JEANNETTE, PA. 
DISTRICT OFFICES 


ene: Saitek ieiectnidiee i tees antares Ee 





In Vertical type 


@ Normal mounting above driven unit well up from 
the ground, makes permissible air inlet at bottom 
of motor. 

e@ Uniformly coole:: -fan at bottom cools bottom 
half of motor—fia at top of rotor pulls air up 
through spider arms. Air discharges after passing 
through top end windings to cool top half of motor. 


In Horizontal type 


e@ Requires only simple standard foundation or 
base —no special ducts nor cored openings needed. 


@ Seal split ring oiled sleeve bearings, or anti- 
friction bearings. 


For complete details contact your nearest 
Elliott Company District Office, or write us. 


COMPANY 


RIDGWAY, PA. DEPT. ER 


RIDGWAY, PA. « AMPERE,N. J. + SPRINGFIELD, O. » NEWARK N. J 
IN ALL PRINCIPAL CITIES 


Ppa 








“Thanks to extra traction 
and proper weight distribution... 


we beat deadlines... 
without wasting dollars” 


Sure, you want jobs rushed thru on schedule! But as a cost-conscious GET FULL FACTS on 38 stand- 
ardized FWD motorized units. 
executive, vou also want sper l without wasteful use of equipment capital ~~" - Each combines truck and equip- 
And that’s exactly why FWD is first choice wherever conventional Ss ment inte one complete, easy-to- 
& buy package matched to your 
trucks have roughest going and shortest life The FWD principle of particular needs. One central 
driving power on ea h wheel gives vou many unmatched advantages. responsibilt all equipment 
See Graybar or write FWD 

Extra traction rolls the FWD safely and swiftly over terrain that dieas 
. Nees ore . } or lis , ‘ ot loa ‘ , . 
challenges ordinary vehicle Balaneed distribution of load and power se woime wane, maiee Anne Co 
minimizes strain and wear. Maintenance and “down-time™ are slashed — Clmtoarilic, Wisconsin + Canadian Factory: Kitchener, Ont 

World-Wide Sales and Service 

. creating more productive ime and more productive dollars for vou! 


Built by the Makers of America’s Foremost Heavy-Duty Trucks 
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TO HELP YOU select the right transformer for 
your system, Allis-Chalmers supplies dimensions, 
ratings and construction data as well as qualified 
engineering service where required. 

Your application problems are further simpli- 
fied because Allis-Chalmers builds al] three basic 
types of Network Transformers in a range of 
standard ratings. This means that A-C engineers 
can make unbiased recommendations for your sys 
tem 


It also means that for most installations you 


eliminate special engineering by 


tandard designs and ratings. 


selecting from 


Take advantage of Allis-Chalmers wide trans 
an Allis 


Chalmers representative early in your Network 


former range and experience. Call in 


OIL FILLED wig 


omy and proven des 
stages. Offices in 64 principal cities subway installation 
A l and reserve thermal « apacit 


and maint 


ning 


ALLIS-CHALMERS, 932A SO, 70 ST. 
MILWAUKEE, WIS 


mance 1s SIME 
at one end of trans! 


{ 


1 
msuia - 


CHLOREXTOL LIQUID FILLED 


Eliminates NEW 


nter 


SEALED DRY TYPE 


t € whatsoe ' 


neer of hr and XpPlosicn , 


inflammable), at the seme time tete 


liquid is ff on hazards 


iant 18 nece 


expos 
Often used Con 


tional safety 


high efficiency and reserve 
where 


ity ssary. t 


safety codes are strict « vere ad Core and « 


protection is desirable or subway types 


Ci 


ALLIS-CHALMERS 


Network Transformers — Nearly 1,000,000 KVA Installed 
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SPECIFICATIONS 
OF 


of BROWN BOVERI 
Air Blast Breakers NWT 


FROM 14.4 TO 230 kV Outdoor 


Brown Boveri's complete line of Outdoor Air Blast Breakers 
have 8 outstanding BASIC Advantages: 


1—HIGH SPEED (3 Cycles on any voltage available) AIR BLAST BREAKERS 
2—POSITIVE 


INTERRUPTION UNDER ALI 
CONDITIONS (Including heavy capacity switching) 


$—RAPID RECLOSING (Three-phase all voltages, NOW AV AI LAB LF ] 
single-phase 69 kV up) 

4—NO OIL HANDLING — NO FIRE HAZARD 7 

5—QUICK AND EASY INSPECTION ake ey 

6—MINIMUM MAINTENANCE oe 


. tail and dimen- 
—WORLD-FAMOUS DEPENDABILITY sional diagrams 
8—COMPETITIVE PRICING 


con now be sup- 


2 : plied for all the 
Standard Ratings types listed at 


OUTDOOR CUBICLES —- 14.4 TO 46 kV a pceactege re 


indicete on the 


INTERRUPTING | coupon below, 


| TYPE kV CLASS AMPS CAPACITY* | the type num- 


bers in which 
l4.4n $00 14.4 1500 $00,000 
SE iin 1000 144 1500** 
24 m $00 23 1000 
23 =n 1000 23 1500** 
| 34.5m 500 44.5 1000 
| 1G m1000 4G 1000 


you ore inter- 
ested 


MAIL COUPON TODAY 


Oh a2 Es On ee Re ee ee i 
BROWN BOVERI CORP 


All breakers for 3 CYCLES speed. All breakers suitable for 19 Rector St., New York 6, N.Y i] 
rapid reclosing. 


1,000,000 
1,000,000 | 
1,000,000 | 

$00,000 
1,000,000 } 


Please send me detoiled specifications on the 4 
Standard Ratings following types 


OUTDOOR BREAKERS — 69 TO 230 kV 


INTERRUPTING | - 
| TYPE kV CLASS AMPS CAPACITY* = ane 
69k 1200 69 800 and 1000 1.200.000 Title 
} 115k 2000 115 800 and 1000 2.000.000 
} 115m 4500 11s 1200 4,000,000 er 
' 138k 2500 148 800 and 1000 2,500,000 ress 
ewe ey iso a6 2088 :se0.n08 © 0) Bee © 8) me cm en ee am ae es 


Gl m 4500 161 1200 4.500.000 


. 3s m WORLD ENGINEERING AND MANU- 
| a s000 a ai een nen a FACTURING LEADERSHIP IN ELECTRICAL 
| 240m 6000 240 1200 5,000,000 AND MECHANICAL POWER EQUIP- 
earl Gan CG ee oe MENT -— FOR OVER 50 YEARS. 

All breakers with ASA standard speeds, as for 3 CYCLES 

speed if required. All breakers suitable for rapid reclosing, SWITCHGEAR ® VOLTAGE REGULATORS 

single phase and three-phase RELAYS * MOTORS AND TRANS- 

* Symmetrical or A.C. component. on fully osymmetric current, the FORMERS * STEAM AND GAS TURBINES 
breakers will safely handle 150%, of these valves. © COMPRESSORS AND BLOWERS 


[ 


(Indicote Type Numbers Here) 
' 


Company 


** Higher current and interrupting ratings ore available. 


BROWN BOVERI CORP. 


19 RECTOR STREET © NEW YORK 6, N. Y. 
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Overloaded 
wiring may 
upset your 
applecart, too! 


In fact. it’s happening to 9 out of 10 plants— 
in happen to your plant if you are 


on an obsolete wiring system wir- 


7 
“pA WER UP st can't deliver the power you pay for 
° eS lines you must run. 
util 


r, power loss means profit loss every 
condo’* = ute. Before you suffer breakdowns— 


ian ; 
oe adequate wiring blocks expansion, 


1 


ulting, utility or plant power en- 


\ 


mportant of all, get your copy of 
—And Be Prepared,” a complete 
systems and maintenance. This 
elp you survey your plant for a 
-iring job that will pay for itself 


ved later. 


PREEI A 


to plant wiring ond me 


ae 
4 


The right cable for the job ie ib. 
a 


ANACONDA [Ezz 


WIRE AND CABLE 
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CONDUCTOR SUSPENSION CLAMPS. Drop Forged Conductor Suspension 


Clamps are an important part of BTC’s complete line of transmission hardware 
They are designed for use on all sizes and types of conductors. . 


construction... all voltages. 


atmospheric corrosion. 


These clamps are noted for their superior strength 
and resistance to shock and fatigue, their lasting re- 
liability in service, as well as all of the properties 
inherent in drop forged metal parts. A wide range of 
sizes allows the choice of exactly the right clamp for 
your particular conductor. 


Drop Forged Steel Clamps. Hot-dip galvanized series, 
suitable for all conductors. G6200A Series — Envelope 
Type. 7200 Series — Trunion Type 


Drop Forged Stainless Steel Clamps. BTC's 6200A and 
7200 Series can be furnished in Non-Magnetic Stain- 
less Steel, combining Corrosion-resistance with mini- 
mum power loss and cool operation. 


NEW M.P.L. SUSPENSION CLAMPS. Bre's new 


series of Minimum Power Loss Conductor Clamps 
minimize hysteresis and eddy current effects... con- 
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.. all line current loads.. 


. all classes of 


.and all conditions of 


serve marketable power eliminate heating, anneal- 
ing and weakening of clamped section of the con- 
ductor... improve corrosion resistance, 


Drop Forged Heat-Treated Aluminum Alloy Clamps. 
Designed for A.C.S.R. and Aluminum Conductors. 
9500 Series M.P.L. Clamps — Envelope Type. 


Drop Forged Aluminum-Silicon-Bronze Clamps. High 
strength, zinc-tree alloy with excellent resistance to 
corrosion. Designed for Copper, Copperweld and 


Copper Type Composite Conductors. 9700 Series 
M.P.L. Clamps — Envelope Type. 


Sold through your insulator manufacturer only. 


Available Soon . . . 


BTC’s new Hi-Line Catalog will 
tell the complete story. Write and 
reserve your Copy today, 








REDUCED CONDUCTOR INVESTMENT AND MAINTENANCE 


I-T-E Unit Substations distribute low voltage a-c energy to the load with shorter 
bus or cable runs 


LOWER COST OF LOW VOLTAGE METAL ENCLOSED SWITCHGEAR 


Reduced transformer sizes at load centers require lower interrupting capacity 


circuit breakers, with resulting savings in switchgear costs 


SMALLER WORK AREA AFFECTED BY POWER INTERRUPTION 


With individual I-T-E Unit Substations spotted at load centers, substations 
may be moved as load centers shift. Manufacturing processes in other sections 
of your plant are not affected — production is sectionalized 


TIME SAVED AT INSTALLATION 


Piecemeal deliveries involve storing, assembling, testing. 1-T-E substations are 
shipped to you as complete packages: factory engineered, assembled, tested 
before delivery. Time means money — save it! 


TIME AND MONEY SAVED IN YOUR ENGINEERING AND 
PURCHASING DEPARTMENTS 


Reduce your engineering specifications to a simple, one-line diagram all you 
need to secure a quotation, complete with physical arrangement drawings and 
specifications covering all components of the substation: primary switchgear, 
transformer, secondary switchgear 





To make 1950 a sure- 
new General Electric © 


Specially designed by Hevwood-Wakefield to self G-l 
Automatic Blankets, this sparkling tulwlar chron 
display will really put you un the blanket business 

Because, as vou know, too often blankets are hidden 
on shelves or behind counters where your customers 
dlon’t see them and don’t buy them 

This beautiful new G-b Automatic Blanket display 
olves this problem for you. And the mounted reprint 

i two-page, full-eolor LIFE ad on top of this display 
curries a powerlul satles message to your customers 
riotit alt the pom ol sale 

Phas chaplay has been tested in sel 


ed profit-builder! 


on 
et 4 atk 


SR RI et Wes RRS EA RA TR Re a ES Noe | PG eS I DR 
i Your G-E distributor will tell vou how vou ean get this 
a new G-b Automatic Blanket display. You will be delighted 
Sd DCRR ty BT Be a 


by the details of this offer. Ask him today! 
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elling year for the 
Automatic Blanket! 


wa yro® 
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waremare, Rats 
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a Electric oe mu u@ 
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lind if Automat Blanket ! 


MEW A | hetemate 
Gete-nten 


AAS Oat Ohana THO Owneres iar 


~ 


... the biggest ativertising campaign in the industry! 


and sell) General Electric's 
new kind of Automatic Blanket, 


getting the biggest national advertising 


To announce ( 


you're 


campaign in the entire blanket industry! 


For maximum consumer impact and 
full-color 
spread will appear in the October 2 issue 
of LIFE. 


sales-excitement, a two-page, 


In addition, all during 


your peak sell- 
ing season, full pages in full color will 
sell G-I Blankets 
“powerhouse” schedule in Collier's . 

Ladies’ Home onal Geo- 
graphu Viagazine 


and Vlodern Bride! 


Automatic with a 


Jour nal. Nat 


. Brides 


Sunset . 


Approved by UL nderwruters’ Laboratories, ln 


GENE 
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And be sure to ask your G-F. distribu- 
tor about the complete new Co-opera- 
tive Advertising Program for Automatic 
Blankets. It gives vou twice as much as 


ever before! 


Over 1,000,000 G-E 
Automatic Blankets 
have been sold... 


And we think vou'll agree that the new 
display and the advertising campaign 
ellon your way to Million 


and Mi re har 


General I leetrie ( Onmipany 


will heip you wv 
No. 2 in 1950! 
disc Dept.. 


Appliance 


Bridgeport ’. Connecticut 


FIRST IN SLEEPING COMFORT 


AUTOMATIC BLANKETS 


RAL 


Only General Electric offers a com- 
plete line of Standard and De Laixe 
Blankets. Double- and 


Twin-bed models with One 


Automatic 
coutrol 
plus the famous Two-control Double- 
hed model, Avail- 
able in roxe, blue, 


green, and cedar. 





aren bsp You 


TEAS fy | 28 seta OF A SINGLE 


Would You Design a Housing, Then Squeeze 
In the Components? Or Would You Build the 


Transformer and Switchgear Individually—and 
Design the Housing to Contain Them? 


O’;. 


H . Allis-Chaln lesions SCS WHAT CAN THIS FUNCTIONAL, 
ere 18 how 4 is-Chaimers Gesigns - ACCESSIBLE DESIGN MEAN TO YOu? 


Unit Substations to give you functional ar- 
rangement and maximus accessibility! 


ALLIS-CHALMERS, oe = 70 ST. 
MILWAUKEE, 


*\ ALLIS-CHALMERS Fopmyy g 


ei CIRCUIT UNIT mee RESTA : noe : 


intenaneg ONAL ARRANGEMENT 
implied T jrtiags 








BNE rl Tels 


yesbinbenl UNIT SUBSTATION2 — 








PVE ea 


hy ° Step Regulat 


iF YOU HAD TO 
STACK ’EM ALL IN 
YOUR OFFICE... 


Do you think that 

“doesn’t have trouble wit 

insulators?’ If so, it migh 

thousands of dollars per year 

have you take a real good look at you 

records. The number of pin-type insulator 

have to be replaced every year and the ma# 
required to replace them add up to an annual 
probably a great deal larger than you suspect. And} 
it’s a bill that could be cut to a tiny fraction of its 
present size by standardizing on Lapp Line Posts. 
Phere’s a 19-year service record back of Lapp Line 
Posts to back up this fact. Isn't it time for your 
company to undertake the high-preformance low- 


cost Line Post program? 


LAPP INSULATOR COMPANY INC, LEROY, NEW YORK 
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or 
Low-Cost, 


Trouble-Free enn 
of 


Signal 
Control 


and 


ae 


SIMPLEX 


POLYETHYLENE -PLASTEX 
SIGNAL CABLES 


@® Light in Weight 

@Small in Diameter 

@® Have Low Capacitance 
and Attenuation 

THEIR POLYETHYLENE INSULATION ... 

@Is Thin-wall; permits more condue- 
tors per cable for a given diameter, 
more circuits per conduit 

@Has High Dielectric Strength and 
High Insulation Resistance 

® Has Low Dielectric Constant and Low 
Power Factor 

@® Resists Water and Moisture, Oils, 
Chemicals, Sunlight and Aging 

® Features Low Cracking and Shatter- 
ing Temperatures 

THEIR PLASTEX JACKET ... 

@is Tough yet Flexible 

® Remains Stable Over a Temperature 
Range of about 200 F 

® Resists Cracking down to 58 F. 

® Provides Protection against Abrasion, 
Oils, Chemicals, Flame, Sunlight 
and Aging 

@lIs available in three types to meet 
all conditions of Aerial, Conduit, 
and Underground Service 


CATALOG 1010 
gives detailed information 
and specification data. Write 
us today for your copy. 


implex_ 


WIRES & CABLES 
SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, 
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Single- or Double-Circuit 


TRANSMISSION 
TOWERS 


BUILT TO YOUR 
SPECIFICATIONS 


The next time you need single- or 
deuble-circuit transmission towers to 
cC@rry power into consumer regions, 
r@émember that Bethlehem has every 
f@cility for designing and fabricating 
t@wers to your specifications, and to 
yeur complete satisfaction as well. 

We have had years of experience in 
tfansmission-tower work, and our 
strategically-located shops are well 
@yuipped for all phases of manufacture, 
imcluding galvanizing. 

For details, call in a Bethlehem rep- 


sentative at any time. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Fabricated Stee! Construction 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor 


Bethlehem Steel Export Corporetion 


Single-circuit 1 32KV suspension anchor tower, one 
of 240 such towers designed and fabricated by 
Bethlehem for the West Penn Power Co., Pitts 
burgh, Pa. Conductors, 336,400 em 26/7 A.C.S.R.; 
ground wires, 159,000 cm 12/7 A.C.S.R.; span, 
1000 ft; height, 70 ft over-oll 


28 
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THE 
CONVENIENCE 


Because Uptegraff Dry Type 
Transformers are safe to install 
anywhere and are light in weight, 
they do not require special rooms, 
enclosures, heavy foundations or 
floor supports. Initial cost is low, 
installation is relatively simple. 
Long, expensive bus runs are 

avoided because they can be 

located at or near the load 

center. 


Uptegraff Dry Type Trans- 
formers are dependable and eco- 
nomical in service. The range 
of sizes includes transformers 
up to 2000 KVA, 3 phase, 
15,000 volts. 


R. E. UPTEGRAFF 
MANUFACTURING CO. 


Scottdale, Pennsylvania 
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In one of the country’s newest 


and most modern substations... 


EXIDE-MANCHE. 
ATTERIES 


New Hudson Substation of Public Service Company of 
New Hampshire, a unit in the company’s large expansion 
program. (Photo by P.S.Co, of N.H 


Bank of 60 Exide-Manchex EME-11 B 


jatteries in new Hudson Station 


The new Hudson Substation of Public Service e@the famous manchester positive plate with its 


Company of New Hampshire is one of the most exclusive lead button construction. 


ethicently designed and equipped in the country 
' e slotted plastic separators, impervious to chem 
It's on the Nashua terminus of a 115-kv 


ical and electrical reaction 
transmission line from the recently constructed 


Schiller Mercury Steam Generating Station. Also, eplastic spacers that maintain plate alignment 
Sf ‘'Tminus of a power e re across the . . 

at . terminu power exchange across ‘tht ethe latest development in molded glass jars 

Massachusett border 


4 @ heavy terminal posts with copper 
In the battery room i 1 60-EME-11 Exide PI 
extra conductivity 
Manchex Battery, which used for switchgear 


inserts for 


operation, emergency ing and communica Combined, these and other outstanding character 
tion. Considered in ts hen mn were its 


fire istics assure you of positive switchgear operation 
service record and m itstanding fteatures Lise the Exide-Manchex for il 


ipplications in central and 


stationary battery 
which nclude 


substation service. 
THE ELECTRIC STORAGE BATTERY COM 


Box icte ( l ‘ l 


PANY, Philade Iphia 32 


1888 « DEPENDABLE BATTERIES IR 62 YEARS « 1950 
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You always find the EXACTLY RIGHT 
TERMINAL—in the Complete line 


Shown above, at center, is one of the various Multi-Slit Tapered Sleeve lugs in the Penn-Union catalog. 
You'll also find E-Z lugs with Post-and-Nut, Vi-tite, Multific, and numerous clamp types. These pictures can 
merely suggest the variety. 


Below are shown Thread-On, Shrink Fit and screw types, soldering lugs, a wide selection of sheet 
metal terminals, etc. Penn-Union makes the terminal you need. 


Also, Tee Connectors; Cable Taps; Seraight, Parallel, Elbow and Cross Connectors; Bus 


Supports, Clamps, Spacers; Grounding Clamps; Service Connectors, etc 


Penn-Union fittings are the choice of leading users, who have found that if Penn- 


Union made it, it’s dependable—mechanically and electrically. 


Sold by Leading Wholesalers 


PENN-UNION ELECTRIC CORPORATION 
Erie, Pa. 


Canada: Dominion Cutout Company, Ltd. 
250 Richmond St. West, Toronto 
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CHASE ventitateD BUS CONDUCTOR 


mechanical strength in all current-carrying capacity is combined with 


ing can match the square great rigidity 
itor. This simple one-piece Before deciding upon any new AC bus 
Copper Dubs installations, find out more about Chase 
|, since no auxil Ventilated Bus Conductors... how they save 
ed installation time and labor, conserve cop- 
fut Chase engineers didn’t stop here per, and stand up to the job eff iently. For 
Special ventilating holes in both top and information about this and other bus con 
yottom faces of the tube provide internal ductor forms, send for the Chase Electrical 
by natura onvection. Thus high Handbook. Sunply address Dept EW-750. 


7 h ASC BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK CC ee ee Ty 
Pret Pe Lae ee ee ee) | wcaco CemCimmal EVELAMO DALLAS DENVER OS hae bed. WDIAMAPOLIS KANSAS CITY MO LOS ANGELES MILWAUKEE 
eT Le ee Le ee es ee eee) ee ST LOWS SAN FRANCISCO SEATTLE WATERGURY 
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MADE gy euauiy 
pes te Se none 
ee CLAYTON AVE ST. Lous CR Te) 





KEARNEY 


CON-NEC-TAP 
CLAMP 


Better RLY 77. aC 
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CHANCE CUTOUTS FIT 


Selecting the Cutout 
to Meet Your Distri- 
bution Needs... 


All Chance Cutouts meet the need for 
reliable, low cost protection for distribu- 
tion systems, but selecting the right cut- 
out to fit the job is important. To help 
you choose the cutout that fills your 
particular requirement best. here are 


TYPE EM 2 some recommended applications of 
. Chance Cutouts 

15 KV—15 KV The Type S Suspension ¢ utout requires 

50 AMP only the minimum in installation time 


and effort. Cross arms or mounting 
brackets are not required—simply 
“hang it on the line.” The Type 5 is used 
wherever economy is one of the first 


considerations. 


Many companies use the ype S tor 
transiormer protection or on rural 
branch line taps. Positive visual indi- 
cation of operation is given by link 
ejection The type “ is generally used 


where interruption requirements are 


Economical—Positive Protection 


The Chance Type EM Open Link Cutout protective spring housing ice and sleet 
is @ ruggedly built, serviceable cutout won't clog the EM 


rs mcderately pr d. is built fo 
. —— ; ; Terminels Thet Can Teke It — tighten 


up with one wrench pressure terminals 


. tests prove that i? continwes 


moothly, even after rough 


vhaped to moke four point coxtoct with 
hundreds of repeated 


any size jumper 


Self-Pretecting Spring insure vick- 
veers of the Type EM like anita re 


breck actior ushions downward motion 


orm 


mechanical stop protects spring 
Lenger Life owured by heavy bronze from orm 


Over-travel spring is solated 
fittings resilently mounted to protect the from current poth 
porcelow muvlotors ond reduce rodio 


For inexpensive, positive fuse protection 
interference 


" distribution lines — use the Chance Type 
All Weether Operetion provided by EM Cutout 


INDUS T Fike S 


; 
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THE BUDGET and THE JOB 


1200 amperes or less. The use of armor 
rods is recommended. 


The ¢ Ipen Link T ype EM was developed 
for rural applications where reliable 
protection up to LOOO amperes inter- 
rupting capacity is needed. The adjust- 
able mounting bracket fits any size arm 
or may be attached to poles. The operat- 
ing spring is self-protecting and cannot 
be damaged in handling. It is out of the 
current path and heavy current surges 


will not affect it TYPE KM 
The “Kick-Out” Type KM is recom 7.5 KV—15 KV 


mended for rural and urban distribution 100 AMP 
systems where interrupting capacity up : 
to 2000 amperes 1s required, Trouble 

shooters can tell at a glance whether it 

has been opened as a disconnect or by 

a protective operation. If the fuse tube 

is hanging from the lower contact 

housing, it has been operated manually. 

If the fuse tube is hanging from the 

upper housing, the fuse link has been 

blown 


The “Kick-Out” operation reduces ar 
ing and adds to the life of the fuse tube. 


The Chance KM Cutout KICKS OUT at the bottom 
after foult—a mechanical development thot not 
only gives positive indication, bu! adds these 
cost cutting advantages: 


1. Longer Life Fuse Tube—No woter in tube 
after faylt—No woarping—Foast mechanical 


a 
SU ae BLL CAE ejector—No link hang-up inside tube. , < “ ae 


4 
. No Link Breekage—No stress on link in e ov 
6 , Kick-Odt 
wee ee meee dedng. F piakeemeiieate aie 


— 


2 


extinguished before contact breoks. 


Longer Life Contacts—No pitting —Arc Z / 


Quick Application—Just “hong it on the 


/ 
line” with a comp stick...Flip Tap Clamp is ahy 4 // th to 
port of the cutout ag WICC MS 2 Sf 44 


Low Cost Protection—inexpensive protec Only Chance Type KM Cvutouts have this two 
tion for transformer installations or branch line way operation and all these plus fectures: 
taps Built-in, lightning arrester terminal affords 


enire uratestion for ceslonent . Non-corrosive concealed ejector spring. 


: anaes . Heavy Castings. 
Visual Indication — Positive link ejection in- 


dicates blown fuse Fiber lined fuse tube 
quenches the arc when fuse is blown. . Accessible cast-in terminal lugs. 


: , . Pivotal mounting bracket. (E.E.1.-NEMA) 
Simple Re-fusing— With universal links 
Sofety stud prevents fuse link leader from being . Are gas deflector. 


thrown back into contact with energized part of . Meets all NEMA requirements. 
~ 
cutout . 


~s 


. Sleet shields over all moving parts. 


‘ 
Manval 
Operation 
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Popvier 3 


A Timely Suggestion- 


Minute Hend is @ 
a eal 


tae tt a Le 


Copperweid Strength 


a eee ee 
Wires 


Safety, permanence 


a few of the m: 


get by using Copperweld or ¢ 


conductors on your overhead lines 


high strength as 


combined with 


resistance of cop 


each wire is pur 


and over-all economy are just 


any Outstanding advantages you 
opperweld-Copper 


They 
stability of 


have the 


1d mechanical steel 
high and 


manently 


the uctance rust 


corm 


per lite is assured because 


protected against cor 


eo a ee ee | 
7-Wire Trans- 
mission Conductor— 
4 Copperweild Strength 
Wiresiand 3 Solid Cop- 
per Wires 


Typical 


Standard types of Copperweld and Copperweld- 


Copper--some of which are shown above—can 


be supplied in sizes to mest various combi 
diameter, conductance 
Call 


in solving your transmission and distribu- 


nations of conductor 


and mechanical strength. on us for assis 


tance 
tion line problems. Our Engineering Depart- 


ment offers valuable aid in the selection of the 


rosion—hence the strength which permits longer design and size of con 


spans and heavy ice and wind loads is pers ductors to best fit your job. 


COPPERWELD STEEL COMPANY, Glossport, Pa. 
Sales Offices in Principal Cities 


nanent 
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Uagwer Heuer hamsters 


BUILT FOR LONG LIFE SERVICE 


Wegner Power Transformer Ele- 
ments are porticulerly outstend: 
because of thew inhererd ena 
ond stabi'ity and becouse of their 
compect design and careful con- 
struction. They have sufficient 
capacity to not only carry their 
normal load but te be able to 
hendie en overload when the 
emergency orises. Thet's why 
Wooner Transformers have esteb- 
lished records for continuoys serv- 
ice and long life in all types of 
industrial plants and transmission 
lines. 


Snap ong etary Spe tap Govan, 
deosigred to permit von. 


ege ratio evichly and an 
locared near the teps and are coanect- 
od fer gang operation from « single 
operoting handle outside the tenk 


Any transformer you buy comes to you with a Field performance is the real proof — Our service 
number of specified, generally standardized, acces- records date back to the early 1900's and prove that 
sories. Your primary requirement in a transformer, Wagner Power 
however, is the safe transformation of electrical 
power upon which you can rely. Whether this need 
is satisfied depends entirely upon the materials used 
and upon the design and construction of the trans- 
former element inside the tank. 


Transformers give many years of 
dependable, economical service. 

Users of power transformers will find it to their 
interest to consult Wagner on their next transformer 
installation. Twenty-nine branch offices, located in 
principal cities and manned by trained field engi- 
neers, are at your service for consultation on your 
transformer problems and offer speedy, nation- 
wide service facilities. Bulletins TU-180 and TU-181 


give information on the complete line of Wagner 
Power and Distribution Transformers. 


Wagner Power Transformers will meet your primary 
requirements because they are liberally designed 
and built using carefully controlled construction 
methods, highest quality material, and are rigidly 
nspected and tested. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


es Ceti ee Lee aileh ch tees lee 
" putomorive. Teva Tad h A delle! AND HYORAWLIC 


BRANCHES IN 29 PRINCIPAL CITIES 
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When you think of Electric Heat 
think of Hoskins Chromel 


y 
Bone ever bought a kilowatt hour; of itself, possesses close-to-constant “hot’’ resistance 
it's not a saleable commodity. But millions of between 700° and 2000° F., delivers full-rated 
your customers have ‘put it on the line” for a power throughout its long and useful life. 
smartly styled, spick-and-span, brand new elec Backed by over 40 years specialized research, 
tric range. With all the latest in time, tempera manufacturing, and application experience. 
cure, and power controls. With deepwell Used consistently and with confidence by 
cookers, pressure cookers, warming drawers every major heating appliance and device 
With stepless control of higher wattage units manufacturer... nearly all the smaller ones, 
aod many other “‘plus-value” features all too. Because, from a performance point-of- 
based entirely around the convenient extra use view, HOSKINS CHROMEL is largely re- 
of your good services in the practical applica sponsible for today’s widespread acceptance 


tion of dependable electric heat of every product in which it is used 


And when you think of electric heat as one So if you're responsible for building your 
of your major residential, commercial, and company's heating load and if you're not 
industrial load potentials you'll do well to already thoroughly familiar with HOSKINS 
think of it in terms of HOSKINS CHROME! CHROMEL now's a good time to get ac- 
For Chromel, you know, is the orfginal nickel quainted. Our Catalog M1 is loaded with help- 
chromium resistance alloy that first made elec ful technical information and application data 
trical heating practical. It's durable stuff want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 L(awron ave . TROIT CHIGAN 
NEW YORK CLEVELAND . 
West Coast Representatives in Seattle, Sen Francisco 


ta Cenede Welker Mete!l Products, ltd We err . c 


nickel-chromium resistance alloy that first made electrical heating practical 
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PHILADELPHIA ELECTRIC CO. uses hundredl of 
LimiTorque VALVE OPERATORS in 5 stations 


Southwark . . . Waterside . . . Schuylkill . . . Richmond . . . Barbadoes . . . in all these 
5 central stations of the Philadelphia Electric Co., LimiTorque Controls have been 
installed for the operation of valves of various types and sizes. 


LimiTorque Remote Control enables one man to merely ‘‘push buttons” and actually 
see on a panelboard whether the valves are open or closed. Then too, there is the 
important safety factor afforded by LimiTorque Remote Control, because men do 
not have to go to high, low, dangerous or inaccessible locations to open and close 
valves. Further, LimiTorque prevents damage to seats, discs, stems, etc., because it 
automatically" shuts-off the power, should an obstruction in closing occur. 


LimiTorques are available for different requirements on all types of valves (globe, Send for ovr catalog, and 
gate, butterfly, plug, etc.) —and may be supplied for actuation by any power source, please use your Business Letter- 
such as electricity, steam, water, gas, oil or air. Your valve manufacturer can head when requesting same 
supply them. 


put hia Gear Works, Lie 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
1% CANADA, WILLIAM AND 3. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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' * . Wi, 
A MET EL 
Minor Repair 
a 


Sangamo J Watthour Meters 


Sangamo J Meters have a good reputa- 


magnetic element! You can replace any 
tion for long troublefree service. They 


part of a Sangamo J Meter and be well 


are designed to reduce repairs to a mini 
mum They have unusual freedom 
from electrical failure due to high 
insulation levels Troublefree opera 
tion 1s 


nherent in the oilless bearing 


system 


But when infrequent repairs are needed 
| I 


all that is necessary is a small stock of 


interchangeable parts, and a minimum 
of time. Even a potential coil or a cur- 
rent element can be easily replaced in a 
matter of minutes right in your own 


shop - with Sangamo’s separ ible electro 


within the range of adjustment. 


Sangamo Watthour Meters on your 
system mean lower labor costs, a smaller 
stock of parts, and fewer meters on 
the shelf. 


Sangamo 


Meters 


ELECTRIC COMPANY 


SPRINGFIELD, 


ILLINOIS 
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Gulfcrest Oil 


has oxidation resistance unapproached 
by any other turbine oil! 


Now more than ever it’s the world’s finest! The 
new improved Gulfcrest has oxidation resistance 
unapproached by any other turbine oil! 

After extra refining by the Alchlor Process, 
Gulfcrest Oil is enriched with a remarkable new 
oxidation stabilizer — another important Gulf 
Research development. This additive greatly im- 
proves Gulfcrest’s already outstanding chemical 
stability. 

In actual field tests, including systems where 
oil temperatures are unusually high—and in ac- 
celerated oxidation tests in the laboratory, Gulf- 
crest has outlasted other quality turbine oils. 

And—the new improved Gulfcrest Oil has 
been fortified to provide an even more effective 
rust preventive film. Now you can be sure that all 
oil bathed surfaces in your turbine lubricating 
system can be completely protected against rust. 
Gulfcrest Oil has highly preferential wetting 
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characteristics—displaces water quickly on the 
internal surfaces of the system. Then woo, Gulf- 
crest Oil eliminates foaming. 

Ask the Gulf Lubrication Engineer for com- 
plete details about the new improved Gulfcrest 
Oil, or write, wire, or phone: 


Gulf Oil Corporation - Gulf Refining Company 
GULF BUILDING, PITTSBURGH, PA 
Sales Offices - Warehouses 


Located in principal cities and towns throughout 
Gulf’s marketing territory 





UCM MUP cto Car TEM 


eeoeeteeeeneereewn eee eee 


nny 
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to the precious met lon relay contacts 


In joints and connections-—soldered 
welded, brazed or riveted — photo 
nicrographs reveal Haws which would 
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batch stec has the right structure 
1 service why iy 
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vacuum tube 
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you can 6c SURE... ie rs 


Westinghouse 


IT TAKES GEARS PLATED WITH GOLD 


wo Limitate Lonnsiin 


Gold is doubly valuable when it protects mpter gears and 
shafts from corrosion under all atmospheric conditions. 
Friction is almost negligible for life. Only Westinghouse 
offers this protection. 

And to make doubly sure of low friction . . . involute 
gear teeth are milled, not stamped. They ro// smooth and 


free. The gold finish then preserves this fine freedom of 
motion under all operating conditions. 


What's more... every precision register is self-meshing 
© with the disk shaft, never too tight, never too loose. 

es OUuSE Check your meter records. They'll prove that “extras”, like 
gears plated with gold, actually give you the greatest return 

on your metering investment... over a /ong period of years. 

t Get detailed information . . . ask for the new booklet, 

“What It Takes for Long-time, Low-cost Metering”, 

B-4665. Call your nearest Westinghouse office or write 


Westinghouse Electric Corporation, P.O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-40367 


*A VITAL PART OF LONG-TIME, LOW-COST METERING 
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A new weapon to help you fight corrosion 
and corona cutting — 


PROOF OF PERFORMANCE 
IN EXTREME CONDITIONS 


Corrosion-resistant 
Non-magnetic 


sive, destructive conditions are keeping your cable costs high, 


326°" Monel-Shielded Cable may be the means to Important sav- 


26" Monel Shielding is non-magnetic, In all other aspect ts, if cor- 
responds to Monel, being highly corrosion-resistant. and unusually 
resistant to fatigue failure due to flexing and stress qualities that 


ike it an ideal cable shielding material for almost any application 


STANDS UP TO TEMPERATURE EX- Being non-magnetic, “326" Monel Shielding is extremely effective in 
TFREMES! Mone! is used for heat exchoager reducing corona a image in high tension cables 
fubes at temperatures up to 900 F.. and 
for helium liquefaction chambers where 
Semperatures reach as low as 1° at 
re 459 49 F 


cau ‘ | ho t Corrosion ane mall di eter 
nad eae . 
f é re ! ied ‘ ! ularly suitable for appli itions 
6 : :, 
-* res ' tea at A he ue ance would be costly ...1 ines, 
| lergrour bevvan ‘ ti ip il wells, chemi 


IN SEVERE ATMOSPHERIC CONDI- 
TIONS! Or # 14.800 sockets ex; 

New York t v 
harbor ofm 

Times Buildin 


is used for the 


i* 


connecting re 
of all the Mone 


after more tha 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Woll Street, New York 5 NY 


STANDS UP TO SALT WATER! 


peller shoft found by fist 


a ee oF Oe & , ; ’ CMBLEM .. OF SERVICE MONEL® + “K""MONEL © "R°"MONEL © "KR" MONEL 
tubmersion, he fc sd the M el shaft 


corroded, with sherp, clean heyways ard threo NICKEL 2, aLLoys DURANICKEL® + PERMANICKEL® | INCONEL“X"® 
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CSP's undergo thorough and complete testing during ond 
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ind safe resetting of the breaker--—and the usual « 
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core-coil Assen 


r 
Y. u can make 3 and 5 kva transformers out of your present 
surplus or overloaded 1 kvas, easily, economically, with 
L-M’'s new “universal” core-coil assemblies. These fit prac- 
tically all 14¢ kva tanks of any make, and can be installed 
in your own shop, or by one of the L-M-Authorized Trans- 
former Service Shops 


These “‘universal’’ core-coil assemblies are Round-Wound 
design, with all the advantages this design offers in excep 
tional cooling and other performance characteristics. Both 
} and 5 kva sizes come in 2400, 4800, 7200 and 7620 volts 


Use these L-M Round-Wound core-coil assemblies for quick 
replacement in emergencies, burnouts, or in the routine busi 
ness of making big ones out of little ones when 1 s no 
longer give your customers enough of what you sell 


They are available from stock in L-M factories or at any of 
the 45 L-M warehouses throughout the country; or for instal 
lation by L-M-Authorized Service Shops 


For details, installation instructions, specifications, ask the 
L-M Field Engineer or write Line Material Company, Trans 
former Division, Zanesville, Ohio (a McGraw Electric Com 
pany Division 


L-M Round-Wound 
assem bles 


slupped i 
For dependable transformer service... 


L.-M-Authorized Service Shops provide com- 
plete equipment for repairs, genuine Round- 
Wound rewinding, and all necessary testing 


Some of the L-M-AUTHORIZED facilities 
Transformer Service Shops 


Daley Electric Company 
East Van Buren Street © Phoeni«, Arizone 
Dewrer Electric Machinery Works, inc 
nd stiet Streets © Mount Vernc thine 
Electran Company 
N. E. Alberta Street © Portiand 13, Oregor 
Interstote Electric Company 
Sth 4 E Street © Fort Smith, Arkansos 
Jones Electric Repo Company 
715 East 7t) Ste Ch the, North rrolma 
Lersen-Hogve Electric Company 
South Alomedoa Street * Los Angeles 2 
South west Electric Company 
South Agnew * Oklachome City 8, Otlc 
Line Moterial Compeny Pilent 


Zz sville, Ohio 
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LINE MATERIAL... Transformers 


HOW TO a, 


Transtormers 


vO a 


Rese 


4 Cluster mounting of three 75 kva 


transformers on one pole re 
quired only 58 man hours. Re« 
ords show comparable savings 
on other similar installations 


4 2 v/} ) : 
rT Whe Ya May 


The old way—hanging , these 
three 75 kva transformers on 
three poles required 82 man 
hours. 


The new L-M Cluster 
Mounting Frame, which 
hangs anywhere from 
two 25 kva to three 100 
kva transformers on a 
single pole. This bracket 
was developed from the 
idea of George Hindman 
of Detroit Edison Com 
pany. Mr. Hindman 
was awarded Detroit 
Edison's Alex Dow award 
for this idea 


AND SAVE 244 MAN-HOURS 


by George Hindman, 
Estimating Supervisor 
Overhead Lines Deportment 


Detroit Edison Company 


4 avoid the increasing use of two-pole 
platforms for transformer banks, the 
author developed the idea of supporting 
two or three single phase transformers on a 
single pole with a specially designed hanger. 


This is now readily done with the L-M 
Cluster Mounting Frame, which holds 
from two 25 kva up to three 100 kva 
transformers. The frame balances the load 
and provides adequate climbing space 


Its use results in a substantial saving in 
labor and material, through elimination 
of heavy primary and secondary busses, 
extra poles, Electrical 


characteristics are improved because the 


platforms, etc 


transformer bank is mounted nearer its 
load, effecting a saving in secondary copper 
and improving secondary voltage. Ap- 
pearance is improved as well, by L-M’s 
Cluster Mounting Frame 

ea ee, 
For further information ask the L-M 
Field Engineer or write Trans 
former Division, Line Material 
Co., Zanesville, Ohio, for 
Bulletin 49001. (Line Material is 


a McGraw Electric Company Division.) 








1. INSTALLATIOD 


It's simpler to hang and wire one 3-phase transformer than a bank 


of three single-phase units—and it’s safer, too! 


2. POLE SPACE 


L-M sizes through 112 kva can be bolted directly to the pole. 


You eliminate additional cross arms and get greatly improved 


appearance 


PER 


The impedances of all three units in a 3-phase transformer are 
identical. This eliminates the circulating currents and losses in 


operation which may occur in banks of three single phase units. 


Perhaps you, like many others, would like more information on 
the relative advantages of 3-phase transformers and single-phase 
banks. If you care to drop your problem in our lap, we'll be glad 
to work with you. Ask the L-M Field Engineer, or write Trans- 
former Division, Line Material Co., Zanes- 
ville, Ohio (A McGraw Electric’‘Company 


Givision 


Ratings from 9 to 150 kva have famous 
L-M “‘Round-Wound” construction 
with it many advantages. Katings 
from t ’ ve round coils on 
i three-legge tacked core, these offer 
many } intages inherent in 
quare-coiul construct For data and 


yensions write for Bulletin D'l 
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Kyle rec losers offer com plete protection for lines, and 
safety for linemen, They are the original, and still the best, 
automatic protection for beth single and three-phase lines. 
They offer flexibility to meet all conditions, and precise 
coordination with fluses, sec tionalizers, other ree losers, and 
station breakers. They avoid lockouts and outages, cut main- 


tenance, and protect your equipment and service. 


Outstanding Kyle Recloser Features 

Three reclosures before locking out; chowe of four opening 
sequences... Coils and sequences easily changed in the field 

. Trip-free operating handle. Tank and cover are dead; 
bushing terminals are the only live parts... Positive depend- 
able operation —no motors or clockwork ... Large cast alumi- 
num cover; sleet hood protects operating handle and counter 
... Ratings 5 to 50 amps.; 2400 to 15,000 volts; minimum 


tripping current 10 to 100 amps.; interrupting capacity 150 


to 1200 amps. 


KYLE 


TYPE H 
Single-phase recloser 


Protects feeders and branch lines on 
both single- and three-phase systems by 
coordinating with fuse links, section 


vheweegee 
D “Ries ad 


alizers, and other reclosers. Isolates 
permanent faults to small parts of a 
system and thus cuts amount of pa 
trolling required, 


KYLE > 


TYPE 3H 
Three-phase recloser 


A practic al combination of single pole 
units so as to permit single -phase oper 
ation of any of the three -phase units 
so long as no lockout is required if 
any one unit locks out, the other two 
lock out simultaneously Prevents 
“single phasing” and overloading and 
burning out 3-phase motors. 


+4 HE BRE EAA ° 


CHOICE OF 4 OPENING SEQUENCES) 


Curves show recloser action on each sequence: 


1. Curve A—four fast openings. 

2. Curves A and B—two fast, two retarded openings. 
3. Curve C—four extra retarded. 

4. Curves A ond C—two fast and two extra retarded. 


For complete information ask the L-M bield Engineer its, ern. re eT 
or write Line Material Company, Milwaukee 1, W iscon- 
sin (A McGraw Electric Company division). 


LINE MATERIAL Kvle Reclosers 


Compiete Coordinated Equipment for All Distribution Requirements 
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Here is how L-M Valve Type Arresters counteract "skin 


effect,” and why L-M’s “Granulon” characteristic element has such 


high discharge capacity and unchanging characteristics. 


Lightning follows the path of least resist- 
ance electrically Also, like 60-cycle cur- 
rent in a conductor, it tends to “skin” 
down the outside of the valve element. In 
a lightning arrester, when the resistances 
down the middle and side of the valve 
element are the same, the surge invariably 
tends to channel down the outer edges 


The result”? 
discharge capacity, and in time the arrester 


Repeated surge lower the 


clinkers, and fail Lisually nobody knows 
why, and attributes the failure to a direct 
stroke 


In L-M 


ment ‘ 5 -a/ Ih rmiets 


(;ranulor 

sshorten 
the electrical distance down the center 
just enough to counteract the skin effect 
Ihe surge discharges evenly all through 
tine (;sranuion ind =the irrester lasts 
lar longer 


he arrester can take n heavy surges 
it maintains it rh discharge capacity 
without change tor years and years 


rate ol tallure is gr itifyingly low 


PINE MATERIAL Ligh 


. tea ¢ rdinnted ft 
ample GR ol el a: ene. ae) 


Incidentally, that is why L-M is the only 
manufacturer who dares to put his arrester 
into a Pyrex® glass housing. You can see 
any signs of failure—which is so rare in 
L-M arresters we don’t mind taking the 
cat out of the bag! 





Other features: precision gap, maintains 
low sparkover and fast action on both long 
low and steep front waves 
igible follow current 
fuse coordinatior 


. draws neg- 
permits accurate 
The Isolator, L-M’s 
patent iasurance feature—-the arrester can 
never ground feede In all distribution 
voltages ... Meets NEMA Standards and 


more 


GET THIS BOOKLET—JUDGE FOR YOURSELF 


Ask the L-M Field Engineer 
for a copy of Bulletin LAI, 
or write Line Material Com- 
pany, Milwaukee r. Wis- 
consin (A McGraw Electric 
Company Division 


Ining Arresters 


for Distribution Toda 


1935 1940 1945 1980 


Chart shows reductions in critical impulse sparkover of 9 kv expulsion 
arresters. Successive improvements give L-M Expulsion Arresters the 
lowest impulse sparkover in history, the longest life in service. 


Cross section of 
arcing chamber 


outstanding improvements 
achieved by L-M Surge Laboratory 


research, development 


@ The extremely low sparkover recently achieved by L-M 


research answers one of the big objections to the use ef Ex 
pulsion Arresters. With the new low sparkover voltages, 
these L-M arresters now give greatly increased protection 
throughout range of ratings. 


Arrester iife has also been substantially increased, by means 
of the L-M are switching principle. Two electrodes are pro- 
vided, in the narrow side of a wedge-shaped fibre arcing 
chamber. Jumping the short gaps at A, the arc forms gas 
that forces it into a long thin arc at 8—and then almost in- 
stantly it is blown completely out of the chamber. The arc 
does not remain long enough to burn the electrodes and is ex 
tinguished so rapidly there is no appreciable erosion of the fibre. 


No limit to system capacity on which this expulsion arrester 
may be used. Meets the NEMA-standard 65,000 amp dis- 


LINE MATERIAL Lightning 


d Equipmer 


Complete Coe 


charge test with an ample safety margin. Available in 3, 6, 
9, 12 and 15 kv sizes, with flat or cross arm mounting hangers. 
Wet process porcelain housing with rain-shed umbrella de- 
sign. Strong clamp-type terminals. Heavy external gap 
electrode, eliminates accidental bending and changing of 
external gap spacing. 


WHO DUNIT...AND WHAT! 


Here's a thriller for those interested in expul- 
sion arresters—the story of lightning arrester 
development and performance of the L-M PF-3 
Expulsion Arrester. Ask the L-M Field Engi- 
neer for a copy of Bulletin LA3, or write Line 
Material, Milwaukee 1, Wisconsin (a McGraw 
Electric Company Division), 


7487 


Arresters 
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UNLIMITED KVA PROTECTION 
for this 400 HP, 2300 Volt Synchronous Motor 


? » ga ie 


Nothing to Replace-No Calculations-No Change later on 
with EC&M VALIMITOR on Ampere- Limitor) Motor Starters 


implified short circuit protection w in KVA. And when a short occurs, there’s 


2s to stock no 


restart—just 


For purchasing simplicity, EC&M VAL- 

MITOR Starters for eee 10-4600 volt motors 
have no equal. Specify only horsepower- 
ize, voltage, phase ar id frequer icy. EC&M 

VALI IMITOR Starters give effective protec- 

tion at all times-—-during starting, accelerat- 
ind running, irrespective of KVA 

e growt! capacity or magnitude of fault 


Write for Complete Facts-— Ask for T9-117 Reprint Bulletin 


THE ELECTRIC a da a ee On Oe 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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The qoeceabeat dasa Chetan, rut 0 gain niahonen, treet 


decade on utility systems throughout the wereld, 


CORNELL- DUBILIER 
CAPACITORS » sercsicrrtriten 


A national average of over a decade of 
trouble-free utility service proves con- 
clusively that, in the power-factor im- 
provement field, the specialist does it 
better. That the experience of these 
utilities will be your experience is not 
amere Tt promise, nor a laboratory 
hope. For C-D capacitors have stood 
the test of time in the field—the tough- 
est test of all. For Consistently Depend- 
able results in the field, specify C-D 
capacitors. Your inquiries ore invited. 


Carnell-Dubilier 


1,980 Kvor, 4,160 wolt, WYE; 3 phase, 60 cycle, 
station-type C-D equipment 


Ka 
ur 
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Temflex 105 extruded plastic tubing affords 
fonger retention of flexibility and original 
insulation characteristics. Use it for higher 
Operating temperatures, for high voltage 
conductors, for oil-cooled transformers. For 


details, test reports, samples, write today. 


for Insulation Leadership 


TEMFLEX 105 


ENDURES HEAT Temflex 105 is Underwriters’ 


Laboratories approved for continuous operation 
at 105 C! 


SUPERIOR INSULATION - Temflex 105 main- 


tains consistently high dielectric strength! 


MOISTURE RESISTANT Temflex 105 effective- 


ly seals out moisture — 1s Underwriters’ approved 


for use in damp locations! 


STRONG, TOUGH Temflex 105 gives you tensile 


strength of 3,000 p.sa with minimum elongation 
of 300 ! 


FLEXIBLE WHEN COLD—Temfiex 105 stays 


Bs flexible down to temperatures as low as —40 C! 
; 


RESISTS CHEMICALS Temflex 105 shows good 


resistance to solvents, is unaffected by strong acid 


i 


or alkali! 


WITHSTANDS HOT OIL Temflex 105 retains 


flexibility and dielectric properties after prolonged 
immersion in oil over 100 °C! 


ey) )IRVINGTON VARNISH & INSULATOR COMPANY 
hese) Irvington 11, New Jersey 
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8439 Steller Drive Culver City, Calif 


TE xas 0.4701 


AIR BREAK DISCONNECTING SWITCH 
230,000 Voits—-1200 Amperes—Type MV 
Verticel Break—-Three Pole, Single Throw 

Grovwp Operated 
(One pole shown 
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NATIONAL ELECTRIC 


i 


5 aE ili 4“LO-LOSS” BUSWAY 


op 


Wational Flectric “Lo-Loss” Busway answered the need for a 
ew clectric feeder capable of carrying 2000 Amperes in The 
Enquirer Building in Cincinnati. The feeder required for the 
mew service had to travel a circunous route berween existing 
electrical conduits, busways, steam lines, air-conditioning ducts 


and building beams. Busway was by far the simplest and nts 

casiest way to take care of the job paniaby & Neat a 
National Electric “Lo-Loss” Feeder Bus with insulated copper Runt eaten 

bars mounted on close centers was found to be ideally suited “Lo-Loss” Feeder Bus is specifically designed for transmission 


for the application. Its low reactance, high efhciency and of electrical current up to 4000 Amperes at 600 volts or less. 


factory-fabricated sections met the job reg mer f an It's compact in design—easily installed. It's the most eco- 


4 
easily installed, flexible system chat wou provid adcli- nomical ethcient way to carry electric power (less than 2.2 


tiona: Capacity. volts drop per 100 ft.), 


National Electric 


PROOCOCTS COURPVURBATION 


1305 CHAMBER OF COMMERCE BUILDING, PITTSBURGH 19, PA. 


1950 @ ELECTRICAL WORLD 





ELECTRICAL WORLD 


Chhloial: 


Attaining Professional Recognition 


] AMEs F. | AIRMAN, president ot the American 
Institute of Electrical Engineers, has come fortl 
with a sound formula for making engineering a 
profession, and in presenting his concise ideas 
before the summer convention he left little doubt 
about the present shortcomings of engineers stak 


ing a claim to professional status. 


Discussing the subject of professional recogni 
tion by the public, he points out that engineers 
have been concerned principally with improved 
economt 


status. But he says, “We must not 


overlook the fact that the 


methods we use 
in seeking to improve our economic status wil] 
tell the public a great deal about whether or not 
we are really professional in our outlook, 
whether or not we put ministry to the people 
and devotion to our calling above personal gain. 
If our aspirations for professional recognition 
arise principally from our claim for better eco- 
nomic status, we may gain the latter at the ex 
pense of the former.” 


After warning the engineer of false values, 
Fairman provides sage advice as to the means 
of attaining professional recognition. The sig- 


nificant ideas include the following: 


ELECTRICAL WORLD © July 3, 1950 
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® Organization of a professional group devoted 
to the public welfare as well as to the protection 
and advancement of the legitimate interests of 
the group. 


¢ Engineers should decide who is an engineer 
before expecting the public to understand. 


© Individual membership, individual participa- 
tion in its activilies, and individual payment 
of dues in furtherance of its objectives are req- 
uisites for an organization of professional 
people. 

¢ Stop making membership easy, raise stand- 
ards and price, and begin asking the prospec- 
tive member what he has to give that will be 
good for the organization. 


© Make professional licensure a useful instru- 
ment for the advancement of the profession 
and protection of the public. 


© Recognize that the great majority of engineers 
work for other engineers and that the latter, 


smaller group has a professional obligation to 
the larger group. 


We believe these principles to be sound and 
worthy of careful study. They provide the basis 
for a revitalized approach to the problems of 
professional recognition and service. We com- 
mend them to the incoming officers of ATEE and 


to the other engineering societies as well. 





Turn to the Right rents Something like 4) curve draw ig a uelters i 
' ' . series with the watt-hour meters for a couple of mo iths 
CAN IT BE that David Lilienthal, for 


: would provide most of the necessary data for any syst 
Tennessee Valley Authority will finally 


umplify what the manufacturers assert 


| 
reason in regard to electric power? 


That question arises from reading the 


sages from an article on pe aceful use of atomic energy b Put Out the Fire 


» the June 17 issue of Collier 
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nd adaptability of American business ar : 
’ . ter heati: he muidhed etrole Association 
wnacement. Yet. we pick this time to dump our nique 
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sdvantages overboard for 100" government ownership, 
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- : Marg facturers Association and Natural 
ne is that in the midst of a desperate con — nn rica. Others are expected 
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Purp se of the 


nore nearly resembles the Russian system than it does 
own, 


If anvone should, certainly David Lilienthal : 
irkets for gas, applian 
know the economic evil, the inefhciency, and th 7 

. a forthright declaration 

skullduggery ol government ownership Through . . 
How forthright have been the motions ache 
years of identification with it, he has had an pole opportu ' 
trical industry against gas competition Im the 
ty to observe its devious ways and to arrive at a fully i : : 
if Lal they have hardly been more than just motions, fut 
formed opinion of ite nature f Lilienthal is 
t , bel both ir conception and in actior Recently a little m 
r to our side hen let us believers in the virtue a. 
- + . 4 vigor has appeared in them. But it will take much m 
vidual enterprise rejoice greatly and welcome hin ' ' 
’ enterprise, much more courage than the electric utili 
ave vet displayed to put out the fire of gas competiti 
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d to make electrical living a reality 


Are 5-Ampere Meters Obsolete? 


WHAT MAKES a 5-amp meter obsolete? Is it the poorer 
€ th It Wasn't A Raise 


thermal characte slices or is tt the growth ot 
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tomer's monthly cor sumphion to more than 200 ur MANY of the e iplove « of the Bussma NManufa 
Or is it the relative consumptions and durations of lig Co, St. Louis, were delighted March 3) when tl 


and full load? Conflicting information is being orted their weekly pay. Their envelopes conta 


I 
is t strange that managements arriv t 0 $14 more than they normally receive 


decisions in authorizing or rejecting plat the workers thought they had received a 


neters on particular progran Or rned to disappointment when they 
found that rep! ra ! ay envelopes. It said that no tax 
withheld for the week and that the additiona 
stomers whose ‘ MK to be turned back on Monday. The idea was that 
id superficially indicat }. Bussmann, president of the fuse manufacturing firm 
put all of the rkers wages in their envelopes to 
ch they pay in federal and city taxes 
nt resulted in much moanir 
th experiment alter talk 
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The Electrical Week 


A long life for the Hoover Dam project has been 
predicted by the Interior Department. A survey by 
the U.S. Geological Survey and the Navy has revealed 
that Lake Mead, behind the dam, will not fill with silt 
until 2380. Even then the power plant will be able 
to operate at 75°% capacity (p 62) ... Interior expects 
to conclude shortly contracts with two Oklahoma util- 
ities and with the Public Service Co of Colorado. The 
Oklahoma contract will be less comprehensive than 
the one proposed by Southwestern Power Adminis- 
trator Douglas Wright and the companies but rejected 
It is likely to be a 
63) 

Walton Seymour, director of the Division of 
Power and the program staff at the Department of 
Interior, has resigned. 


by Interior Secretary Chapman. 


mere “wheeling” and exchange agreement (p 


He will go to Greece to direct 
development of a national electric system (p 64) 

The Truman administration has asked the Federal 
Power Commission to deny New York State a license 
to develop the St. Lawrence (p 65) ... The Aluminum 
Co of America has turned to natural gas for cheap 
power. Its new Point Comfort, Texas, plant will use 
30 million cu ft a day to produce 114 million lb of 
aluminum a year (p 66) . Seattle and Puget Sound 
Power & Light Co are approaching an agreement on 
sale of the latter's Seattle properties (p 68) ... And 
output has reached a record high 6,102,288,000 kwhr. 
This is probably the first time that a record high has 


been reached in June (p 69) 


unusual for 


In words Joint 


Council, made up of the nation’s five leading engineering 


engineers the Engineers 


societies, has condemned the government's water resources 
practices as being “excessive and unsound.” Haphazard 
planr ing, excessive costs, competition among federal agen 
hoth 


cles, and loge rolling by parties in Congress were 


denounced. 


Second and third quarter expenditures on new 
plant and equipment by electric and gas utilities will 
be higher than last year, although the first quarter 
showed a slight decline. That's the latest word from 
surveys by SEC and the Commerce Department. See- 
ond and third quarter expenditures are now esti- 
mated at $850 million and $820 million. Correspond- 
ing figures for 1949 were $780 million and $790 mil- 
lion. First quarter expenditures this year totaled 
$650 million. compared with $680 million in 1949. 


{verage annual use by each of the 100,000 television 


sets on the lines ol 


Joston Edison Co is estimated at 
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300 kwhr. These sets represent the load oj 20,000 addi- 


: . 
tional average residential customers and add about 


$900) OOO a year to company revenues 


With the demand for electricity constantly rising 
companies will be forced to stockpile much more coal 
than in the past in order to have the same margin of 
safety. 


On their 62-mile, 132-kv, Ridgway-Milesburg line, West 
Penn Power Co had to build four miles of road in some 
locations so that 14 miles of line could be constructed 


through rugged forest country. 


The Army Corps of Engineers is spending $100 mil- 
lion per month. Total Corps appropriations for the 
current fiscal year are $1.2 billion. 

Federal Power Commission has jusi issued new maps 


These 


’ : 
two new maps cost $1 each from the commission's publi- 


of electric facilities in Oklahoma and New Mexico. 


cations section 


Southern California Edison Co expects to be the 
next company that can boast of serving | million cus- 
tomers. At present there are only four electric utili- 


ties in this classification. 


Veu 


Engineers have trained 450 utility metermen in 


Since 1945 courses sponsored by the 


Veter 
elementary or advanced techniques. In the latest school, 
held at the offices of the New England Electric System, 
Boston, 60 men enrolled. 


England 


Notes From The News 


One of three Central Valley Project 230-kv trans- 


mission lines between Shasta Dam and Tracy Pumping 
Plant will reach completion well ahead of the July. 
195) goal originally set by the Bureau of Reclamation, 
The other two 
4 total of 1.837 


electric water heaters were installed on Pennsylvania 


a CVP report issued io June predicts. 
lines will be ready in July, 1951 


Electric Co lines during a six-week water heater cam- 
SEPA Chief Ben Creim declared recently 
in a speech at Elberton, Ga., that electric rates in that 
city are “up in the air.” He estimated that the city 
could sell electricity at a 20 to 40° discount “and still 
have a paying proposition.” 


paign 


John D. Biggs, mem- 
ber of the Hlinois Commerce Commission, was reap- 
pointed to the commission and will receive a salary 
increase of $4,500 bringing his pay up to $12,000 a 
year. 





Hoover Dam Has Long Life Ahead 


Survey Shows Lake Mead Will Not Fill with Silt until 2225; Other Factors 
Will Extznd Life to 2380; Even Then Plant Can Operate at 75% Capacity 


One will mighty Hoover Dam 
on as iseful power and irriga- 
tion project? When will the muddy 
waters of the Colorado and other 
streams. which already have deposited 
billion tons of silt in Lake Mead, erase 
the reservoir to an extent drastically 
curtailing these Hoover activities? 
Don’t hold your breath. In partial 
answer to these questions, the Interior 
De partment has announc ed some of the 
findings of a yint survey by its 
Geological Survey and the Navy. Lake 
Mead, behind Hoover, won't fill up with 


silt r at least 275 vears—until the 


992 
vear 222 


at the Pp esent rate of sedi- 
mentation, according to this report. And 
at the rate the present deposits are 
settling and solidifving gradually mak- 
ing room for still more silt, it will be 
another 155 vears intil the vear 2380 

until the lake is actually filled 

Of course id 

channel ! y t Thus, 


ild operate 


iditions, The 


capable of 


resent ca 


would present 
*n bv 2380, 
re would he 
if ai\ il 
in February, 
ld be no reservoir to 
i demand of early-crop 

farms 
The Geological Survey-Navv tests 
vere started two vears ago at the re 
quest of the Reclamation Bureau, 
tilder and operator of the Hoover Dam 
ind the power plant. They found that 
Lake Mead had collected 1,423,000 acre 
ft of silt since 1935 when storage was 
Thus, the reservoir apparently 
“en filling at a rate of approxi- 
mately 105.500 acre ft per year 
Original « ipacity of 31,142,000 acre ft 
} } reduced to 99.227.000 acre ft 


vel (1,205.4 ft 


BARGE, top, from which siltation research 
was conducted on Lake Mead. Center. a 
drowing showing two steps in the reseorch— 
at left a diver with photographic equipment; 
at right supersonic soundings. At Bottom, 
Williom E. Warne, left, Assistant Secretory of 
the Interior, and Howerd Gould, USGS, ex 
amine core samples from lake bottom 
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Deposits have been irregular through 
the Y-shaped reservoir. About 95% of 
the silt apparently has come down the 
Colorado, and the arm of the lake into 
which that stream flows has the heaviest 
About 600,000 acre ft of the 
settled lead 


deposits. 
deposits below 
level 


Interior 


storage 
Secretary Oscar Chapman 
put the useful life of Hoover beyond the 
theoretical deadline set by the survey 
purty. Upstream dams, which have been 
proposed by the Reclamation Bureau, 
would greatly reduce the siltation of 
Lake Mead, he pointed out. And land 
conservation measures designed to pre 
vent erosion, a major source of silt, also 
are expects d to become more effective 

Both Chapman and Reclamation Com- 
Michael Straus 
satisfaction that the report indicated the 


missioner expressed 
project would survive well beyond the 
period required to meet reimbursable 
costs, Chapman figure d the dam’s earn 
ings would pay out within 57 years all 
the costs it must repay under Jaw. 

The Reclamation Bureau requested 
the study to meet widespread criticism 
of the and to gather 
data on siltation and other problems in 
connection with its other 
The 
which conducted the investigation, en 
listed the aid of the Navy which had the 


necessary equipment an¢ 


Hoover project 
reservoir de 


velopments Geological Survey, 


personnel for 
surface and underwater soundings and 
other tests 

While they were about it, the 
group laid to rest another 
gained some credence in connection 
with Hoover Dam. Lake Mead. they 


found, is in little danger of becoming 


survey 


fear that had 


an inland salt sea because of the inunda 
tion of deposits of soluble salts. And 
the chemical 
analyses 


investigators reported 
showed that 
and fluorides 


below “the danger level.” 


also concentra 


tions of boron are far 

Besides the construction of upstream 
dams to the flow of silt, the 
survey group suggested other dams at 


the head of Lake Mead. These 


recommended, might provide gates con 


reduce 
they 


nected to siphon tunnels to carry the 
around the 


lake and through the sluicewave 


heaviest silt-laden waters 


To Assess Utilities $100,000 
The Kentucky Public 


mission has announced that it 


Service Com- 
will as 
utilities it regulates $100,000 
for the 1950-51 fiscal vear. The assess 
statute to $130,000 
a year. The commission operates on the 
assessment funds. The tax each utility 
pays is based on its receipts from intra 


Sess the 


ment is limited by 


state business 
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NEARLY ONE AND ONE-HALF MILES of tunnel-like golleries will be buried deep within 
the 3 million-cu yd structure of Hungry Horse Dem. Shown above are wooden forms set up 


in one of the dam's foundation blocks for some of the first sections of the galleries 
galleries provide access to the foundation sections of the 


sealing cracks and fissures 


The 
dom for inspection and for 


In the background ore two of the dam's penstock pipes 


Interior Expected to Conclude New 


Contracts with Oklahoma Utilities 


DEPARTMENT OF 


Pur 
pre ted to 


INTERIOR is ex 


conclude several new con 


tracts with private 


Oklahoma and 


future 


power companies in 


Colorado in the 


neat 


Oklahoma companies and Interior 
last week were believed near agreement 
en terms of a long-awaited contract for 


and sale of federal 
n the Southwest 

President R. K. Lane of Public 
f Oklahoma 
company and Oklahoma Gas & Flectri« 
Co. and Southwestern Adminis 
Douglas G have 


with 


wheeling” power 
ery 
ce Co representing his 


Power 
Wright 


Secretary of 


trator been 


consulting Interior 
Oscar L, Chapman and other Interior 
officials in Washington sinee 
started 


disc ussions had ended in 


mid June 


The negotiations after earlies 
stalemate 
were re ported ‘lose to success 


Word of Wright 


and Chapman came as the Senate Ap 


progress by Lane 


propriations Committee marking 
up the omnibus appropriations bill that 
ncludes Interior funds for the new fiscal 
year started July 1. Last year SPA ap 
propriations cleared the Senate only 
after Interior had been urged strongly 


to negotiate contracts with Southwest 


was 


ern companies 


Current negotiations are less compre 


nsive than 
Wright brow 
beer 


(hapman 


the proposed agreement 
ght to Interio 
talks 

vetoed 
May 22. p 92 
tiations “start 


last Decem 
Tulsa 
(EW, 
and proposed that ne £0 
afresh 


with Lane in 


the 


alter 


contract 


Instead of de- 
power sale and purchase provi- 
“the 


ex- 


sions, the Secretary suggested 


and 
will 


the needs of the government as they de 


simplest possible ‘wheeling 


change arrangements which meet 


ve lop from time to time.’ 
Meanwhile 


they are 


Interior officials said that 
far from agreement with South- 
western Gas & | 
the output of Narrows Dam in South 
Arkansas. First 8.500-kw 
it Narrows went on the line in May 


ectric Co for sale of 


western unit 
and 
the company is taking this power under 
a temporary ag! A second B.500 
will operation 
First offer by the 


eement 


unit go mto soor;Tr 


company was said 
meufhe 


requirements 


by Interior to be ent to mert 
repayment 

At the 
dicted 


Chapman ofa 


Interior 
val by 
“wheeling” 
between Public Service Co 
the Bureau of 


new contract tor 


same time, sources pre- 


earl ppre Secretary 

agreement 
| olorado 
The 


wheeling” power from 


and Reclamation 
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Keclamation's Colorado-Big 
and 
gotiated in Denver by company official 
Harvey k McPhail, 
utilization for the 
the 


Thompson 


Missouri Basin projects was ne 


and director of 
Recla 


also reaches 


b ireau 


tM er 
pow 


mation and company 
in understanding on terms of a future 
ract covering sale of federal powe! 
nierchange and standly arrange 


Public 


will 


Service 


the 


federal power for « 


inder new con 


tract “wheel 
fee of 1 mill per kwhr for each 50 mile 

ese This is 
Interior 
Tail Power Ce 


service to 


similar to “wheeling 


' 
ons in contracts with 


and Northwestern 
although both of the 
for a flat 1-mill 


But neither 


ontracts provide 
khwher fee involves dis 


es greater than 50 miles, Reclam: 
on officials explained 

Federal 
Public 


nnection 


delivered to 
existing 
the 


ind Reclamation 


power will be 


Service it two inte 


pomts between avetems 


Three 


tea 


company 


* Reclamation dams in the are 
power this 
ity, 45.000 kw 


R-100 kw 


niucing 


both in 
ries Ow) kw 
12.000-kw unit t 
line June 30 
heials emphasized 
ract with Public 
the bureau's contro 
funds to construct 


{ clorado 


Utility Signs for Energy 


A igreement ler 


Central 

Co will sell 
d City Water A 
approved by 


which 


the 


ommission. The 


with re ne wal 


wen huving 
inicipal which 


ower 
i . 


Awarded Tax Rebate 


New H am pshire 
(AM) tax rebate 


overpay 


ice 
relerees 


lecision 


$300,000 


Seymour Quits Interior 
for Assignment Abroad 


Walton Seymour, director of both the 
livision of Power and the program staff 
yf the 


gned to 


Department of Interior, has re 


take an assignment abroad 
ur will go to Greece to direct de 
eysten 


nt of a national electri: 


partly financed by Econon 
Cooperation Administration funds 
The 


mour 


which Sey 


E.dwa 
P. Eardlev will be acting director of the 


Division of Power, and Alfred C. Wolf 


two Interior posts 


held will be separated 


WALTON SEYMOUR 
acting director of the 


progran 


Little 


power unit, coordinates 


Power, a 


Division of 


ederal 


pub 


activities of Interior agencies as 


ch of the Interior Secretary's 
Che program staff directs a pro 
sison between field operations 
he Secretary 
irdley has engineer ot 
Division of 1948. He 
v had been a regional engin 


Admit 


and 


chief 


been 


Power since 


e Rural Electrification 


ilting engineer 


Idah« 


Index to be Available 
ELECTRICAL WORLD'« 


annual index is being prepared 


and will be nth. 


available this m 
It may be « 
Address requests to 
ELECTRICAL WORLD, Edi- 
torial Office, 330 W. 42nd Street, 


New York 18, N.Y. 


ained without 


power development program includes 
construction of a 68,000-kw thermal 
plant and three hydro plants with an 
estimated total rating of 95,000 kw. The 
three-to-four-year national project will 
cost from $85 million to $100 million, 
with ECA providing $20-25 million 

ve of Minnesota and graduate 
of Wisconsin, 
e nployed by the 
from 1929 until 


to TVA. 


Sey 
North 
1934, 
He served as 

director of power utilization 
1941 1947 when the Secre 
the Interior, J. A. Krug, brought 

shington to organize the pro- 
ing staff He he ided 
1948 


L niversity 
mour was 
American (Co 
when he went 
IVA’. 
trom intil 


tary ol 


also 


since 


Use of Peat to Generate 
Energy Being Studied 


The use of peat as a fuel for genera 
tion of electric energy is receiving seri 
ous consideration in Washington. A bill 
has been introduced in the House t 
appropriate $1 million for a survey of 
peat possibilities and $2.5 million to en 
able the Secretary of Interior to en 
courage and aid private business de- 
velop peat resources 

About 15.5 billion metric tons of peat 
the United States, 
chiefly in Minnesota. Florida, Pennsyl 
vania, Wisconsin, Michigan, and Colo- 
Little 


(some has been used for 


are available in 


rado has been used for any 


purpose fer- 
tilizer), but in Russia as early as 1933 
w% of 
burning peat fuel. 


about power stations were 

Experts claim that peat has many ad- 
vantages as a fuel, the main one being 
low transportation cost. One expert 
claims that it is possible to erect a 
10.000-kw high-pressure power plant in 
Minnesota which could be operated for 
) years on peat secured within a 
}-mile radius 

The government is interested because 
if low-grade iron ores in Minnesota are 
to be utilized much cheap electricity 


will be needed 


This could be supplied 
by power plants using peat as fuel 
There are reasons for the 
peat: 1. Hy 


from peat 


two other 
government's interest in 


drogen 


g ean be obtained 
Where la 


there are 
nd 


ge pe at deposits ire found, 


greater deposits of radium 


Iranium 


Canada Approves Treaty 
House of 


vear treaty with the United 
June 14 for 
Niagara Falls waters for power devel p- 


Canada’s Commons 4p- 


4 ‘ 
States on diversion of 


ment 
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WASHINGTON WATER POWER CO's public relations begin at an early age—with o 
youth talent show “Reddy Kilowatt’s Magic Train to Wonderland,” broadcast from a Spokane 
radio station. Shown above with co youthful contestant and her accompanist is Randell Johnson, 
WWP advertising assistant, who produces the show and acts as engineer on the broadcasts 
Performers are from 5 to 10 years old. The radio audience selects the winners 


Truman Aide Asks FPC to Reject 
N.Y.'s Bid to Develop St. Lawrence 


Tite TRUMAN ADMINISTRATION has asked with the findings of its examiner, who 
the Federal Power Commission to turn recommended last December that the 
the application of the Power Au New York application be turned dowr 
therity of the State of New York for ain favor of possible federal develop 

license to develop power in the St ment. 
Lawrence River New York's exceptions to the ex 
This newest opposition to state con aminer’s conclusions were voiced Sy 
struction of power phases of the St Orrin G. Judd, special counsel for the 
Lawrence seaway project came June 21 Power Authority. Terming New York 
is FPC heard oral argument on the State’s power development “retarded.” 
New York application. FPC Chairman Judd declared, “we've waited 20 vears 
Mon C. Wallgren put into the record of | for the federal government to develop 
he proceeding a letter from Secretary St. Lawrence, and we need the power 

f Commerce Charles Sawyer adminis now 
j ym the St. Lawrence It's not the function of FPC he 
argued, “to predict what Congress will 
the st do 

Sawyer wrote remains The Power Authority denied that 
President Truman's legislative New York construction and operation 
rogram even though “no further action of the project would prevent other states 
in the House and no action inthe Senate from sharing in the power output. Sup 
is likely during this session of Con port of the Power Authority project from 
gress Next year Congress again will New Englanders, including Republican 
he sked to okay federal development “enator Ceorge D. Aiken of Vermont 
Sawver said. He urged FPC to concur was cited. Staff counsel for FPC noted 
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that the commission could retain control 
ever the marketing of St. Lawrence 
power if developed by the state. 

The FPC examiner's proposal that 
the commission send Congress addi- 
tional data on the project was attacked 
by FPC’s assistant general counsel, 
Willard W. Gatchell. “If Congress wants 
more information from this commission 
on the project,” he asserted, “it knows 
how to get it.” International aspects of 
the project, advanced by the examiner 
as a reason for federal development, 
were termed “insufficient” by Gatchell 

After the argument, Chairman Wall- 
gren told reporters, “I’m for the St 
Lawrence project. It should have been 
done 50 years ago. The only question is 
who will develop it.” 

No quick answer to the “who” ques 
tion is expected from FPC. 


Judge Says Commissions 
Naturally Favor Utilities 


Regulatory commissions have been 
accused by a federal district judge of 
having a “natural trend” toward utili 
ties. The charge was made by Judge 
T. Alan Goldsborough of the District 
Court for the District of Columbia in 
vacating a $750,000 gas rate increase 
approved for Washington Gas Light Ce 
by the D. C. Public Utilities Com 
mission 

Judge Goldsborough, the jurist who 
fined John L. Lewis and the United 
Mine Workers, ruled recently that the 
ommission had acted “arbitrarily, evn 
ically, and illegitimately” in granting 
the rate boost 

“You see, any commission of this 
kind has a continual pressure on 
them The public utilities all have 
s force of experts. When I say what 
I am about to say, it ie no criticism 
It is simply a statement of fact which 
automatically follows the course of 
human nature They have a force of 
experts who are subtly bringing pres- 
sure all the time on the commissions to 
take some action which will increase 
the income of the publie utility; und 
not only are they doing it, but, in a 
lesser degree, the experts of the. com- 
missions, and the people's counsel are 
doing the same thing 

“The reason is this: Not that they 
the commissions’ experts and the 
people’s counsel—are corrupt, but they 
deo not expect to be connected with 
commissions forever, and their only 
future lies in connecting themselves 
with a public utility; and, therefore, the 
natural trend of their minds is toward 
the public utility; and that is a situa 
tion that the commissions are con- 
fronted with al! the time.” 
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Alcoa Using Natural Gas 
at Point Comfort Works 


Low cost electricity is needed for the 
production of aluminum, but it need not 
be hydro-generated power. This is the 
belief of the Aluminum Co of America 
whose new Point Comfort, Texas, plant 
will use electricity generated in a plant 
fueled by natural gas The plant ex- 

ts » produce 114 million Ib of 
aluminum a year 

The Point Comfort project, it is more 
than a plant alone, is significant for its 
extensive use of aluminum The cover 
ing of the production buildings repre 
sents the largest single application of 
aluminum industrial corrugated roohng 
and siding to date The fhe uilding 
has aluminum doors. window frames, 
lighting fixtures, and trim and decora 
tive effects. The fence and lampposts 
are of aluminum as are the electrical 
conductors. Aluminum towers and s 
stations were used for the +-kv aunxili 
power distribution system. There is even 
a 4,000-ft experimental 4-in. aluminum 
pipeline altho remainder of the 
natural gas line is of steel pipe 

Point Comfort We located or 
3.000 acres of land on Matagorda Bay 
nea Port Lavaca There are 2 uild 
ings with approximately 18.5 acres o 
floor space. In addition to the pot rooms 


where aluminum is made are powe 


plants, a carbon plant, and various plan 


service facilities including a sewage dis 
posal plant 

Water shipping facilities are provided 
by a channel connecting the plant with 
the Pass Cavallo-Port Lavaca channel 
Rail connections are made with the 
Missouri Pacific line at Lolita, Texas 
over a 14mile subsidiary of Alcoa, the 
Point Comfort & Northern RR 

Each of the three pot lines of the 
project will have its own power plant 
A plant will consist of 40 engine-gen- 
erator units. The generators are located 
in the lower level of the power houses 
and are joined to the engines by direct 
coupling Each unit, with its suxiliaries 
operates independently. Forty genera- 

were supplied by each of three 

manutacturers Elliott to General 
Flectric Co, and West nghouse Electric 
Corp 

\ generator produces 1,000 kw 
at Of 


POINT COMFORT powerhouse scenes 
Top, one of the three engine rooms, each 
containing 40 engines. Center, close-up of 
engine showing governor, distributor, lubri 
cator, and gas volves. Bottom, one of the 
tour a-c, d-c, motor-generotor sets 


July 3, 1950 @ ELECTRICAL WORLD 





eliminates the need for a 


auxiliary power system ‘and possibility 


common 
of a total station interruption. The gen 
erator is used as a motor in starting the 
engine 
Practically all electrical conductor in 
the 


.. 


works is aluminum 
lb of 


was 


Appr sximately 


million aluminum bus con 


ductor alone used. The main bus 


consists of 22 aluminum bars, each with 


i cross section of 0.75 x 10 in 
Natural gas, of which 30 million cu ft 
ised daily 


subsidiary, | 


will be will be supplied by a 
Line Co, from 


off-shore 


ivaca Pipe 


beth on-shere and wells 


California Opposes Way 
Utility Operates Dam 
General Fred N. Howser of 


nia has asked the Superior Court 


(Attorney 
Califor 
of Siskiyou County to enjoin the Cali- 
fornia-Oregon Power Co permanently 
from interfering with the nermal flow of 
the Klamath River 
is killing fish and endangering human 
life 

The complaint, naming the company 
and ten Does as defendants, states that 
abrupt changing of the Klamath flow 
at two Copco dams, when power is not 
the to 
. iddenly between 200 cfs and 

This, Howser charges 
14 pe 
ind during st dden 
killed fish for 


which, it is claimed 


generated, 
fluctuate 
,000 cts 


d drowning of 


heing causes river 


has 


rsons since 


lowering pe 


rivds, has 75 miles down 


stream by stranding them on river bars 
\ 
Danks 


been in 


als 


lams at Copco have 
1917 


weviously stated that construction 


ce since Copco offe 


a function of the 
h ad “ anted 


culatory dam is 


and that if 


m to build such 


1 
j 


the state 


1 dam, the company 


have been so instructed in 1917 


pre 


ect was started 


Co-op to Buy System 


Ky., distribution 
sold to the Jackson Pur 
for $111,500. L. A 
of the had 
agreed to sell the property to Kentucky 
Utilities Co for $115,000, but last Octe 
Public 


the sale 


The lvert City 
will be 
chase 


coope rative 


Solomon. owner system 


her the 


i service 
‘ 
bade 


Commission for 


PUD Grants Wage Boost 


The Grays Harbor County PUD of 
Aberdeen, Wash., has granted a 5¢-an 
hour wage increase to its employees 
represented by Local 77, International 
Brotherhood of Electrical Workers 
AFI 
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CONSTRUCTION of dam in Southern California Edison Co's $2! million Big Creek No. 4 


hydro project on the Son Jooquin River is 


downstream face of the dam. Over the dam is one of 4-yd buckets on o 
spanning the canyon which deliver concrete to the dom structure 


84,000 kw to the utility's capacity and will be 


Vepco Says Its Rates 
Would Save Co-op Money 


A group o rou | 
would save 

latest rate 

1 & Pow 

their own 

facilities 

testimon 

posed cx 

ion Ele 

Virgin 

Richm« 

The 

approv ‘ tion to be 


Adn 


to 
Vv A R I ectrihncation 
The co-op pl 
$4.500-kw 
plant and transmission | 
Vepco has offered the 


which organized 


ion le 
to ty 


in 


sur ince 


Ll distributior 


0-Ops Old Do 
a five-to-ten-year contract to supply all 
their power needs at 7.5 mills per kwhr 
adjustments for 
changes This offer was 
made April 17 REA approved t 
loan late last year 
George M. Tatum 
engineer, testified that 
offer would mean savings 
the 
$22,777,470 


Bed,id 


plus or minus specified 


coal price 


Vey 


the 


wos net 


company’s 
to the co-ops 
Old Dominion plan 
Clarke P 
of rural electrifica 
tion, said the new offer would save 
co-ops $918,967 by 1953, earliest 


by which Old Dominion could get 


over 
of 
Vepeo's 


proposed 
Spellman, 
director 

the 
date 


into 


schedule shows the 
15-ton cobleway 
The project will add 


completed in summer or fall of 1951 


well ahead of Picture 


pn official said 
not vield us a fair 
reta, Dut 

still 
ld Domin 


und 


re is 


wast 


Big Creek Snow Run-off 
Seen as 90% of Normal 


ithern California Edison engineers 


' snow run-off in the 


Joaq 


t oO 


in River water- 


nor mal 


oot the 
period 

| com 

hint 

which 

owed 


various 


ourses in the Big Creek drainage area 
averaged 26.9 in.. compared with a nor 


But all 


he company s reser be 


mal of 31.9 in engineers said 


t yvoirs would 


filled. This will enable the 


operate its plants 


company to 


and sheuld end all 


lears Of a power shortage 


Surveyors found less snow at lower 


elevations more in the higher eleva- 
im 1949 


the 


and 
Measurement was 
of walkie tallies. 
schedule estab 


Big Creek and survey 


tions than 


speeded Vv se 
A regular radio 


lished 


was 
between 
ors 


who reported at regular intervals 


during the 12-day, 100-mi survey period 
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FINANCIAL 


YIELDS (%) — Operoting Bectric Utility Securities 


DATE 
10 
June 29 
June 5 
END Of 
a 195 
am 19e9 
vd 1949 
fad 1949 


ater 


Dota: Beis & Chandler, inc 


Preterred Stocks 


Commen!Stocks 


ind 


Seattle Officials, Puget Sound P&L 
Make Progress in Purchase Talks 


Orriciars of 
Puget 


the City of Seattle and the 
Power & Light Co 


reached agreement on several important 


Sound have 
points on a purchase deal and are neat 
a decision on the price, expected to be 
somewhat less than $30 million 

City ofheials 
the company's offer of a 
furnish 83,500 kw of powe: 
March 1, 19 


transter 


have agreed to 
contract 
atter 


date on which the 


eflective Thi 


“ ruld bye eorne 


would enable City Light to complete ex 
wn of ites hydroelectric « 
the 
The 


facilities are 


pans pacity to 
combined load of the 


company 


take over 


two 


svetemea 


generating 


not included in the pro 


posed transaction 
The 


pany 


purchase will cove the com 


+ distribution system in the Seattle 


competitive whict 
und several 


Phe 


area extends more 


than 5 miles north 


soutt 


miles 


ot the 


city limite 


city earlier 


pur 
city 
i Pl Db 


the rural f ) ] 


} 
been considering limiting the 


to properties the 


within 


leaving the wav clear for 
on im 
n the count: 
sbandoned 


7) 


will 
listed in 
ago by Ford 
the 


to be negotiate: 


e pres 
general plant items 
made 2? years 
ivis after a 
based upon 
as of Jan 1, 1950 


conteree hope to 


survey tor 
however 


ition 


te proposal in t 


next N 
vughlis 


to the voters 


Frank Mel 


dent 


lien 


earlier 

price wht 
the 
nually it 
the 


ight could pay 
het incer f $3-million ar 


t akin g 


companys p erty He 


from 


would ' in over 


crite ized 
Hoffman, City 


Light superintendent, on the cost of co 


' > 
figures given by R 


ordinating the two 
“If the citv w 


aveten 


68 


property tomorrow mis physical 
tor the 


Puget’s some 78.000 cus 


changes immediately necessary 


city to serve 
tomers in the competitive area would be 
the the mak- 


connections at the boun 


severance 


of eertain lines 


ng ota 


few 
and necessary 
metering equipment,” McLaughlin said 


‘Following the take-over, the company's 


daries installation of 


engineers are of the opinion that an ex 


$1-million 


justified over a 


of approximately 
conomically 


in further coordinating 


Georgia Power Co Sells 
Transportation System 


1 Power Co has sold its strike 
Atlanta 


transportation system 
s a Ceorgia group, came 


strikers of the AFL's 


tiors Union 


with the 
Ope 


} 
been 


een unable to reach an agreement with 
the striking operat« re 
Terms of sale call for a base 


price of $1,338,000 compared with $1.3 


million proposed in the earlier negotia 


the 


tions 
Normal transit 
1 shortly 


owners 


were re 
The 


Leland 


operations 
the 


headed by 


sutbe atter purcha~ 
new 


A nce rseon 
(,a Transportation Co 


are 
president of the ¢ 


AHINOUN 


Southern Co to Absorb 
Birmingham Electric Co 


mingham Electric Co soon will be 


e a part of the Southern Co family. 
The companies have agreed, subject to 
and 
pro- 


opera 


ipproval by regulatory agencies 
Birmingham stockholders, upon a 
gram looking to the integrated 
tion under common ownership of the 
Alabama Power Co and the Birming 
ham utility 

Both companies have main offices in 


Alabama 
but 


Power serves 


Birmingham 


most of state Birmingham and 
suburbs 

Announcement of the plan was made 
by F. A. Yates, chairman of the board 
of Southern, and Walker 
president of Electric Bond & Share Co 


Southern is the holding company fo! 


George C 


Alabama Power Co. Georgia Power Co, 
Gulf Power Co, and Mississippi Powe 
Co 
Under the plan, Yates said, Southern 
will make application to the Securities 
and Exchange Commission for approval 
of an offer to Birn ingham stoc kholders 
to exchange their common stock for that 
of Southern Co. The rate wor ld be 1? 2 
shares of Southern for each share of 
Birmingham 
Subject to 
Share 
16.6 of a 
meena: tans 
offer 
Holders of 4.2 pre 
red will be allowed to exchange their 
for 4.2 Alabama Power preferred 


pasis 


SF¢ 


Bond & 


sh ires or 


approval 
254.045 


outstanding Birmingham 


whic 1 owns 
agreed to accept the ex- 
inge 


Birmingham 


r-one 
ordered that Bir- 
transportation ties be 


n-afhil 


is already 


ited int 


Electric Utility Financing—June 17-24 


Description 


Bonds 

Kansas City Power & Light 
ndiene & Michigan Electric 
Arkansas Power & Light 
Power & Light 


1980 

1980 

1980 

Mississipe 1980 

Preterred 

Doyton Power & Light 75.000 shores 
$100 


Amount ¢ 
Offering 
000 


515 000 
20,000 
6 000 

7 $00 
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Canadian Output Drops; 
Primary Use Increases 


After 13 consecutive months in which 
output exceeded that of the same month 
a year previous, Canadian central sta- 
tions in April reported a decrease. Out- 
put dropped to $,061,915,000 kwhr from 
the 4,150,340,000 kwhr reported for 
April 1949. 

Kut primary power consumption con- 
tinued ahead for the fourteenth month 
The 3,647,809,000 kwhr consumed in 
April of 1950 was not only higher than 
the 3,517,466,000 kwhr consumed in 
April a year ago but was also higher 
than the total consumed in any month 
last year except December 

(ross exports to the United States of 
190,634,000 kwhr the highest 
since August, 1947. Responsible for the 
increase was British Columbia which 
exported into the Northwest 
about 12 times as much energy as in 
the corresponding month of 1949, 

The of the 
Dominion Bureau of Statistics are in 
thousands of kilowatt 


were 


Pacific 


following statistics 


hours: 


Period 1950 

Moath. 16,081,724 1 

Pronary 15,133,837 14,086,777 

Secondary 947 B87 086 481 

14,639.010 13,438.25 
645,733 644,622 


1949 


Four 173,254 


Primary Consumption 


Net Exports te t. 5 


April Output 4.061.915 
Promary 3.781 O61 
Secondary BA 


150 346 
636.5 

184 13.76 
Consumption 5.647 209 517 466 
Nee Experts to U. 5 190 595 ite 


Primary 
On 


March Outpet 176,563 L923, 721 
Promary 5 930,698 13,253 
Secondary 245 865 0468 
Primary 553 601670 


75,733 166.931 


Cenvamption 91 
Nev Exports te U. § 


Energy Sales for March 
8% Higher Than in 1949 


Electric 
sales to 


Edison Institute reported 
March ultimate customers of 
22,564,518,000 kwhr, compared to 20 
893,363,000 kwhr in March, 1949. Rev 
from ultimate customers totaled 
$41 4.263.200, or 8.4% above the $382 
028.100 received in March last year 


enu 


Classification of Sales, March 


Killowotthour Seles 
March 


Million Kwhe 
1950 


Percent 
1949 Change 


Residential of domestic 
Rural (Distinct rural rates 
Comrerercial of industrial 
Smoll light & power 
Large light & power 
Street and highway lighting 
Other public authorities 
Railways and railroads 
Street ond interurbon 
Electrified steam rail 
roads 231 227 
interceportmental 57 52 
Total to ultimate cus 
tomers 


5,782 
493 


5,004 
465 


4,002 
10,830 
250 
5% 


3,707 
10,320 
229 
5% 


324 352 


22,565 20,893 
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Billons of Kwhr 


J F Mv A M 


ry Ss o N 


Output Week Ended June 24—6,102,288,000 Kwhr 


Weekly Output, Millions Kwhr 
1950 1949 1948 


june 24 6,102 June 25 $466 June 26 $,257 
June 17 June 18 $373 June 19 5,159 
June 10 June 11 5,300 June 12 $,132 
june 3 June 4 5,018 June 5 4,845 
May 27 May 28 5,270 May 29 5,076 
May 20 Moy 2! 5.255 May 22 5,085 
May 13 May 14 $257 Moy 15 5,109 
May 6 Moy 7 5.284 May & 5,087 
Apr 29 Apr 30 5,304 May 1 5,042 
Apr Apr 23 5,326 Apr 24 5,027 


For the }2 
average 
1,727 
kwhr 


average 


months ended March 31 
per residential 
8.18% 
the year 


bill 
highe: 


use customer 
the 
be fore 
$50.60 
"1940's 
However, revenue per kilowatt 
99¢ to 2 


was kwhr, or above 
1,597 
The 
which 
$47 75 


hour dropped 2° 


ree orded 
annual was 
was 6% than 


from 2 Ie 


April Shows 8.5% Rise 
in Operating Revenues 


April electric utility operating rev 
enues were 8.5‘ 
the 
on reports 
Electric 


above the month 


Federal 


same 
ast yea Power Commis 
the 
arger privately owned electric utilities 
in the United States totaled $384,728,000 
n April, compared to $354,642,000 in 
April, 1949 


Revenue 


operating evenues ot 


de luc tions 


expenses, 


including op 


depreciation, and 
d to $301.549.000 or 
those of April. 1949 
includir L other utility 
was $97,630,000. an 
i month. Net 
income 7.8¢ to $74,655,000 
fromn the $63.325.000 reported for April 
1949 


erating 
taxes) 
7.3% 


Gross 


amounte 
over 
income 
operating income 
14.9¢ 


was up | 


increase of or the 


Percent Change from Previous Year 


June 24 june 17) June 10 
New England , #121 
Mid Ation tic - O48 
Centre! industrial +162 
West Central 12.9 
Southeast 46 
South Central +1462 
Rocky Mountain &) 
Pacific Coast 38 


Teta! United States +119 


MEETINGS 


CiIGRE 
International Conference 
tems, Paris, France, June 


on Large Electric Sys- 
29-July 8 


World Power Conference 
London, England, July 
secretory, Consolidoted 
Place, New York 3, NY 


10-12, HC 
Edison Co, 4 


Forbes, 
Irving 


Instrument Society of Americe 
Netional Conference and Exhibit 
torium, Buffalo, N. Y 


Buffalo Audi- 
September 11-15 


Northwest Public Power Associotion 
Convention, Pertiond Hotel, Portiand 
September 13.15 


Ore, 


American Society of Mechanical Engineers 
Fall meeting, Hotel Sheraton, Worcester, Mass, 
September 19-21 

Public Utilities Association of the Virginias 
Annual Meeting, Greenbrier Hotel, White Sulphur 
Springs, W. Va., September 22.23 


Canadian Electrical Monutacturers Associetion 
Annual Mecting, General Brock Hotel, Niegerd 
Falls, Onterio, Can, September 27-29 


National Television and Electrical Living Show 
Chicago Coliseum, Chicago, Iil., September 29- 
October 8 


wx American institute of Electrical Engineers 
Middle Eastern District Meeting, Lord Baltimore 
Hotel, Beitimore, Md., October 3-5; Fall General 
Meeting, Skirvin Hotel, Oklahoma City, Okla., 
October 23-27 


Pennsylvania Electric Association 
Transmission and Distribution Committee, tram 
Temple Country Club, Dalles, Pa, October 5-6 


windiana Electric Association 
Annual Convention, French Lick Springs Hotei, 
French Lick, tnd., October 11-13 


# Addition This Week 





WASHINGTON COMMENT 


RONALD D. ROSS 


IT WOULD BE charitable—but not realistic 
President Truman's choice of Mon C. Wallgren for « 
man of the Federal Power Commission as having no 
ical implications. Nor should it be assumed, as has 
suggested, that Wallgren’s appointment was simply an 
of “cronyien Such conclusions ignore both the 
portant, new role i hich the President has cast his fric 
and the character of the appointee himself 


As the first FP¢ 


under recent administrative reorganization, Wallgren | 


chairman named by the Presi 


more real authority than any previous occupant of 


post. As chief administrator of the commission, he 
select and direct its staff. Other chairmen of FPt 
exercised ing devwrees of lead rship But their 
author ‘ ly entary. Now, the 
as the 

Pro 
position 
the co 
presents 


Here, th 


tween 


utrshed ho 
a personal note 
a party to Une 
Walleren scarcel 
{ this attack 
ing W hits House po 


implic ations « 


70 


Chapman, personally protest the Kings River verdict 
before FPC early this year. 

And, too, salt was heaped on Interior's wounds when 
an FPC examiner, urging approval of a private license at 
Roanoke Rapids 


point in his argument. 


cited the Kings River opinion as a major 


Thus. with the tide running against Interior at FPC, 
Fair Deal politician Wallgren was elevated to the chair- 

anship by President Truman This raised a couple of 
questions. Will Chairman Wallgren agree with Commis 
sioner Wallzren’s views in the Kings River opinion of a 
few months avo’? Hf he doesn’t, will the new chairman be 
his new thinking? 


ssioners to 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Quicker starts and faster loading of turbogenerators 


ire pr nised for the near juture 


Vransformer noise might be alleviated, at least in the 


stance of the shell type, by placing an absorbing 


nediun n the oil to stop the sounding bear | action of 
the case-end for core vibration due to magnetostriction. 


SMickatron ume given by British instrument engi- 
of 
capacitor-charge voltage is measured 
detector. The needle “sticks” at 


py until the capacitor discharges 


rs to an electronic meter reading the peak value « 
ling urrents; 
infinite-in pedan 


Impedance values for distribution transformers may 
be at the most advantageous level considering the 
lollar cost and dollar protective value against the value 


ms ipacitors ind copper ipacity saved or 


Wind generater of 100-kw rating ng erected on 


Costa Hill, Orkney: sails 30 ft long, nacelle 78 ft above 
round, housing geared generator feeding into the North 


Scotland Hy re Kleetric Board system 


Power plants are beginning to have increased resem 


lance as the designers show less reluctance to adk pt or 


the forward moves of the “other fellow”—fewer 


iments to individualism, more to wide front progress. 


Auxiliary supply 


v derived in 


ansformers 


three out of four 
mnected to the 
out of three rely on the station bus 


! the new plants 


T le ids twe 


Cireuit breakers probably encounter no tougher dutv 


than that of switching and protecting large are furnaces. 
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FE. Andrews, Public Service Co of No. til 
Northrup Co; | W. Gross, American 


L. R. Jones, Leeds & 
Ges 


and Electric Co City of Los Angeles; J 


S. B. Crary, General Electric Co; B. Cozzens, Dept Water & Power, 


5. Carroll, Stanford University 


High Voltage Systems Dominate 
AIEE Pasadena Program 


VER 1.05 


| Institute 


12-16 


but 


of Electrical 
Topics were largels 


I ngineers 
germane 
the discussions of 


nation-wide reactions on such major 


impulse levels, transformer economics and the cost of 


firmed-up hydro. 


Discussion of high-voltage systems produced much more 


TRANSMISSION AND DISTRIBUTION 


Progress Report on 500-Ky Test Project of 
AG&E: Corona, Radio Influence and Other 
Factors. Philip Sporn, AG&ES Co and A. C 
Monteith, Westinghouse 
Loss practically proportional to rate 
of rainfall. Weather survey for line 
rovite Choice conductor 
guided by radio influence. Quantitative 


important 
results tentative 


Desert Measurements of Corona Loss on Con- 
ductors for Operation Above 230 Ky. W. S 
Peterson and Bradley Cozzens, both DWP 
Los Angeles, ond J. S. Carroll, Stanford Univ 
1.25 in. HH cable inadequate for 287 
kv; 1.4in, stranded showed losses which 
might prove uneconomica!; 1.4 in. HH 
had adequate “liberality.” 


Long-distance Power Transmission. S$. B 
Crary, General Electric. 
Study of 


intermediate 


600-mile hypothetical line 

switching can halve cost; 
stability compensation necessary; series 
capacitors and midstation generation ad- 
vantageous: 287 and 360 kv limited to 
large-block delivery 


Interrupting Ability of Horn-Gap Switches 
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ENGINEERS from all over the country 
ticipated in the week-long program of the American 


to 
the current proble ms reflected 
topics 


par ugreement on 
prospects and there 
ol 


resorting 


June 
the West Coast 


Pasadena, desirability 


leve Is or 
flicting testimony 


as corona, 


(mong the new 


exciter and a freq 


Megacycle 


voltage. 


F. E. Andrews, L. 8. Jones and M. A. Anders 
son, all Pub Serv of No. iil 

ssful if dimensions adequate 
are to attain critical length. Ar 
length and reach independent of type 
ind speed of 


mUucce 
permit 
switch. Charging current 
with 16 ft hor 
(upt 


arcs longer; ky 
zontal separation can open 


20 with faverabl 


amp 
wind 


Thirteen-Year Lightning Performance of 
Boulder 287.5-Kv Transmission Lines. T. M 
Blckeslee and £. L. Kanouse, both of Los 
Angeles Department of Water and Power 
Overhead ground wires and continu- 
counterpoise system 
tained excellent 


ous have main 
of 0.072 
outages per 100 miles of line per year 
Counterpoise gaps have been a good 
means of indicating lightning activity on 
the lines 


verformance 


Appreciation was general in the 
discussion on the corona papers de- 
spite the acknowledgernent by the 
authors that much more data must 
be collected and correlated before loss 
versus type and size of conductor for 
350 kv or higher can be fixed. That 


matters of 


modifying 


lightning than on the corona 


>was also a disposition to differ on the 


the basi 


reduced 


impulse insulation 
to insulation 


was heard on the relative virtues of 


Equally con- 


}-ph and 1-ph transformers for high voltage terminals 


tems proposed was a commutatorless 


ency recorder relatively oblivious of 


supervisory was also discussed, 


lack of concordance with European 
data needs to be resolved was brought 
out by L. F. Hickernell of Anaconda. 
In all their experience bundled con- 
ductors show a higher starting voltage 
for corona and lower corona loss than 
single conductors. He was disposed 
to attribute the reversed experience 
on the Tidd line to the use of 20 in. 
spacing where half this distance or 
less was the rule abroad. Too wide 
spacing introduces doubled loss by 
comparison with a single identical 
conductor. It is also much too early 
to draw conclusions regarding the 
conductor differences. Hickernell as- 
serted, until all the disturbing vari- 
ables can be segregated. 

we 
neer, interpreted the papers to mean 
that a single 2-in. ACSR expanded 
conductor at 40 to 45 ft should be 
satisfactory for 5 to 6 kw per mile 


Bellaschi, consulting engi- 
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WR Swoish, Pennsylvania Tronstormer Co 
Elect AIEE, Commonweolts Edison Co 


na loss on a 380 
vuld for 
radi 


“tari 


il average cor 
L.6o im. sh suthce 
» ky except tor 


Professor k., ( 


noise 
Oregon State 
emphasized the 7 to 10 times range in 
ing that the added 


s experience, say 


‘ 


m moisture suggested some 


eatit wher 
rated line 
iring the 
ms for the 

laborator and desert 
shift in knee 
Abe lilles 


but the an 


test 

difference of some 
loss 
us indicated by 
urves were asked by 
he Gas & blectris 
ss hard to ive aid Lozzens 
On the horn-gap } S. Beatty, 


said the 


aper ( 


Delta-Stat data on charging 


indicated more 


nt 3 terruption 
tage from increased phase spa 
ation. Col 


o4 


were advantage 


from gap sepa 


wovies at double speed 


per second } 
are photography because the 


orrespond to frame timing 


J} T. Lusignan, Ohio Brass Co 
City of Los Angeles 


Titus G. LeCloir, President 


T M. Blokeslee, Dept Woter & Power 


L. H. Beebe, Southern Calif. Edison; N. 8. Hinson, (Director) Southern 


Calif Edison; S$. W. Scarfe, General Electric, Los Angeles 


said ( | 
Illu 


Present costs of transmission con 


7 
Bellet 


inating 


Cleveland Electric 


struction make it imperative to decid: 


whether t spend the money for so 


called lightning proof design or accept 


sore degree of 


lightning, clear it 
safely ind reclose said 


1. W. Gross, American Gas & Electric 


it omment on the lightning papers 


promptly 


He felt that the art now has practi 
cally all the data and tooling needed 

udge the propriety and feasibility 
f making lines lightning proof. It 
was also worth noting he said that the 


ved for long-distance transmission 


pean lines were generally con- 
lock power 
That it is equally economical and 


practicable to get the same 1 or 2 


per 
s3-kv as on 220-ky lines was asserted 
by F. I 

Northern 


ul arly 


trip-outs 100 miles per year on 


Andrews, Public Service of 
Illinois. This 
true the 


was partic- 
overhead 


Elgin B. Robertson Inc 


E C. Minteer, Minteer & Sosler, Chicago; Elgin B. Robertson 


could be tied 
adjacent distribution neutral; an al- 


ground wire into an 
ternative was the use of expulsion 
tubes on the top phase wire 
Professor E. ( Starr, 
State, cited the absence of data indi 
cating mid-span strokes and wondered 


whether it might not be possible to 


Oregon 


reduce mid-span clearances without 
risk of deteriorated performance 


TRANSFORMERS 


Tronsformer Oil. E. D. Treanor 
Raab, both of General Electric Co 
Life of oil is influenced by 
former materials; exclusion of oxygen 
extends it approximately to life of the 
solid insulating materia!s 
hibitors in 


ond EL 


trans 


Use of in 
transformers does 
yet seem of proven value; 
for 
from 8 to 15¢ 


new not 
reclamation 
oxidized oi! will range 


per gallor 


processes 


Development of Preferred Voltage Ratings 
for Transtormers. H. P. St. Cloir, American 
Gas and Electric Service Corp, and H. M 
Jalonack, General Electric Co 


Preferred voltage ratings published in 
1949 were the result of careful study of 
results of two 


industry-wide surveys 


Director 
Dallas 
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FO. McMillan, (Director), Oregon State College; S$. E. Caldwell, Port 


lond GE.; WE. Enns, Portiand GE 


made by the 
incorporating into Americar 
rk and recommenda 


int EEI-NEMA comunittee 


t.ood rogress has been 
ASA 
Sy 


andards the we 


{ the jc 


Engineering and Economic Considerations Ap 
plicable to Large Power Transformer Instolla 
tions. C. M. Short, Los Angeles Dept of 
Water ond Power and W. G. Hart, General 
Electric 
There yhase is favored 
forced ooled 


1 
ower insuiatic 


over anit 
self-cooled 


with modern 


over 
n levels 
ommended 
favoring three-phase ar 


wer first cost, 


ng arresters are re¢ 
actors 
lower 


lower losses, 


nstallation compact founda 


elimination of complicated 


more 
ons, and 
to complete 


lelta and wye cor 


bus work 


Choice of Main Power Transformers for Gen 
erating Stations. N. E. Dillow and J. W 
Butler, both of General Electric Co 


I hoosing a transformer, type 
g should be predicated on analysis 
f first cost and kva size should 


generally be the 15-lb hvdrogen-cooled 


losses; 


rating of the generator; primary voltage 
should be about 5% below ger 
feduced nsulatic 


sophy is based on «« 


rating 
Tater rating 


ind engineer 


V. Siegfried, (V. P.), Am. Steel & Wire Co, Worcester, Mass; W. L 
University of Ill; GN. Pingree, V. P., G E. Co, 


Everitt, (Director 


Dallas 
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C. J. Nevitt, San Diego G & E Co; C. M. Miller, G. E., Schenectady; 


J. F. Sinnott, San Diego G & E Co 


Selection, Design, and Operation of Power 
Tronstormers on American Gos ond Electric 
Co System. F. A. Lane, |. W. Gross ond P. S 
Pugh, off of American Gas ond Electric Serv 
ice Corp 
Insulation one level lower than indaus- 
try standard has saved 1.5 million dol- 
ars in initial cost of transformers pur- 
hased for their 132-kv system during 
he past 16 No failures have re- 
ed from this practice 
ormers are 


years 
Three-phase 


low 
installa 


used because of 


high reliability, simple 


n arrangement 


Selection and Application of Power Trans- 
formers. H. P. Seelye, Detroit Edison Co 


Over-all result of standardization prop 


flected should be 


saving to those 
7 


a tangible cost 
who cannot, as well as 
contorm., Cost of un 

should not be 
standards than if 
Means for reducing trans 


theese who can 
svoidable “specials 
ecause of 


me existed 


eater 


ner noise levels should be developed 
Ce neral loading 
should be that substation transform. 


philosophy of 


ers once installed be loaded as rapidly 
as possible to permissible values based 


on responsibility for either normal or 


‘mergency service, whichever is con- 


This was cout hed in a com 
paper by R. E. 
Poage, both of Ebasco Services. 


trolling 
ference Pierce and 
F. ¢ 
Later load growth should be absorbed 
by additional units in the same sub- 
station or in adja ent substations, ot 
y replacement with larger units if 
there is need for transformers of the 
‘ize replaced 

Careful 


for mer 


consideration of trans 
method of 


reactance, losses, and other 


insulation level, 
ooling 
important factors can result in many 
economies, said J. FE. Barkle and R ] 
Witzke, both of Westinghouse. In 
locations where 75 or 80°C arresters 
can be applied close to the trans 
former, important economies can be 
realized by reducing transformer in- 
sulation level one class 

Standardization of transformet 
bushings so all Canadian-made bush 
ings of the same rating 


are inter 


changeable has been accomplished on 


W. J. Barrett (Director) N. J. Bell Tel. Co; 8. D. Hull, Past President 
AIEE, Southwestern Bel 


Tel. Co, Dallas 





H. A Lott, Chairman, Tech. Programs, Southern Calif. Edison; A A A. Dorjikov, Bonneville Power Adm; A. W. Pride, Western Elec Corp, 
Kroneberg, (Vice Chairman), Southern Calif Edison Sunnyvale, Cal PT Lagrone, Westinghouse Elec Corp, Pittsburgh 


the Hydro-klectric Power Com ‘ ormers with reduced insula ate aging, he said. Oil that had life of 
after 25 years of effort, reported DB tion } not been used on the South 0.°0 vears then. now may have only 


Fleming and J. S. Lotimer. Hottest ! o 1 Edison Svstem said one half to one quarter the life. Re 


pot temperature indicating equip ‘ nd L. H. Beebe because placement oil deteriorates much faster 


} 


ment that can be readily calibrated eduction of ility is not justihed than original because of contamina 
ind maintained will shortly be placed ings from use of three-phase units tion of residue left in the transformer 


Hh service A oas detector relay ha re insuflicient to justify their general at the time of repla ement. The com 


bees developed and has never failed i cept wher spare units are not pany has decided to use inhibited oil 
to operate in case of trouble in the needed Therefore the decision be as replacement oil, using only oil with 
transformers where installed ! le piiase and three pt ase nhibitor added by the suppl er. 


Minimum cost. maximum rel | depends on policy on use of spares 


of reduced insulation is tied iz SUBSTATIONS 


nd muintmun dAintenance 


the na obye ve t te I vith application of lightning arresters, A 5,000-Kva Underground Substation 
i ' } } ! ters are not used on Edison's S.nnott, Son Diego Gas & Elec. Co 


()-kv transformers at hydro genera i lesigt ul «const! 


’ | i 
ny Jants, because of high over 


voltage during abnormal operation 


Possibility of rapid deterioration 


nhibited oils er tl vitor is - 
hibited oils after the inhibitor i Automatic Control of Ignitron Rectifier Sta 
austed indicates the need for a tions E. J. Cham and W. A. Derr, both 


le test to determine when the Westinghouse 


1 st | be replaced, was suggested 


ula | 
H Halperit Commonwealth Edi- 
Chicago There is some evidence 


‘ e of 10-1 ( yD y 
rea tI ? In Operating — puyitistation Supervisory Control, Telemeter 


eratures since 1937 will acceler ing and Communication on Single Frequency 
Carrier Channel. W. A. Derr and J. V. Kres 
_ ser, both Westinghouse and T. C. Wren, 
yperatir 7 Sierra Pacitic Power Co 

e very attractive vd ' st co istallatio ises 80-220 
than justify additior t ipulses pe = : P n, duration 
| : se ! ns on one 

time required to ¢ ° 1 oan rrier frequency 

r or not the reduced | 


adequately protect if a : ’ Southwestern Public Service has a 
Further savit ! I ; telemetering system over 45.000 sq 

OA Dias mall cil ceee he 3 : niles in the Texas Panhandle area 
ransformer insulation mo ; ia : 48 and it affords 17 items from remote 
step. He also presented : ea A im points (up to 380 miles) at a maxi 


curves showing the factor -* ae mum of one second time of response 


nftuencing evaluation of transformer | on... up to the end device. G. W. Dupree 
losses, capitalized and added to trans | a said this was a frequency system 
former selling price Additional f except for the torque-balance segment 


' 


urves which included installation : ae ised for transmitting information 


ats i é e losses demonstrate fron h mi > gene or t 
ts and reactive losses demonstrated H. V. Rethbue, Western Light & Tel. Co Amarillo generating plan 


that both have an important influence Konsas. L. F Hickernell, Anaconda Wire nto the system's dispat h- 
on the ost ratio Cable, Hastings.on-Hudson, N.Y nter Totalization and exten 
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H. P. Seelye, Detroit Edsen Co; C S$ Rich, Editor “Elec. Engrg,” 
Pub Service E & G Co 


New York; M. D. Hooven, (Director 


sive recording are features of the 
composite installation 
Ultra-high (960 me) 


being put in operation on an initial 


frequen y is 


section of the Southern California 


Edison system between Colton, Red 
lands 


control, 


ind Yucaipa for supervisory 
The 


deg hor 


telemetering and voice 
angles from Colton are 91. 
zontally over dis 


and 6 vertically 


tances of 8 and 16 miles. Details were 
given in an informal paper by L. I 
Ludeke ns 

In comment on the 


R. K. Klumb (also Southern Califor- 


nia I disor 


Sinnott pape 


said his co 
b.000-kva units 


npany is 


stalling four with 


voltage regulating capacitors to serve 


of load. The 


a growing concentration 


installation is partly under a parking 


lot and two units can carry the peak 
Fire pr slection 8 car 


ther mie 


in emergency 
ben dioxide controlled 


statically 


EXCITATION SYSTEMS 


Hydroelectric Generator Excitation Experience 
ot Grand Coulee. C. L. Killgore ond N. G 
Holmdoh!, both of Bureau of Reclamation 
Experience indicates that 
transter of 


automat 
power sources motor 
ceasfully don 
nder full load. The best protection 

sufficient power 
] not cause loss of excita 
tion. Additional equipment has redaced 


peak voltages to 16.5 kv on 13. 8-kwv base 


driven exciters can be su 


provide 


I sources #0 


oas of one wi 


Centralized Control Desirable for Single 
Boiier-Turbine-Generator Units. J. A. Lind 
and J. M. Geiger, both of Niagara Mohawk 
Power Corp 


Ten years 


safe and d 


mal load 
about 100 mw for each « 
(,reater benetits arr 
appiication to new, 


complicated heat cycles 


machines 


pated from 
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A. E. Knowlton 
Nework 


An exciter without commutators 
the ld to 
rectified for 

As de 
paper by 
and D. R 
it has 


voltage stability after the small 


uses a permanent magnet 


generate ac which is 
supply to a turbogenerator 
scribed in a. conference 


Westinghouse 


Pennsylvania Electri 


C. Lynn 
Pattison 
s| wi 
amount of magnet-aging and despite 
the demas effects of 


short ys up to 


staged 
15 kw 


in this design 


netizing 
cireuits. Rati 
} ] 


are said to be feasible 


Another ‘ 
three Westin 
Parkle. A. M. H 
itlined 


mierence paper by 


gnouse engineers J. { 
rrison and ¢ I 
Valentine oO scheme f 
parallel operation ot iters 


Rototrols 


main ex 


and conventional exciters 


inherent rising voltage 


despite the 
characteristics of the former as con 
trasted with the drooping character 
istic of the latter. During the parallel 
peration transient <¢ 
mtrol 
regulate the two 
match the 


the standby exciter. 


mations 
fie ld 


stave 


when 
may aris 1 separate 
functions to 


unit to characteristics of 


J. D. Harper, Aluminum Co of Amer, Alcoa, 


Tenn.; J. C. Henkle, Portland GE 


“Electrical World” 
RCA, New York; H. Oberle, Copperweld Stee! Co, New York 


Joha L. Coliehan, VP. AIEE, 


PETROLEUM INDUSTRY 


Maximum reliability and adequate 
without an excess based on 

load 
most important characteristics of an 


capacity 


fallacious figures are the two 


industrial distribution said 


M. R 


t 
Wistribution 


system, 
Born, Shell Chemical Corp. 
facilities should repre 
14! 5%, and 10° of 


investment for 


sent rou rhhy 
total refineries, 


mills 


Considering — the 


t 


' . ; 
paper Ils and steel respec 


ively relatively 
all percentage of total plant cost 
distribution system, there is 

son why it shouldn't be just 
a it 1s possible to make 
of electric energy 

: plant is inadequate to meet 
ents of the 
the entire plant investment 
On the other hand, if 
high, the 


in the wrong place for 


puire manufacturing 
processes 
s threatenes 


; 
he ac 


stimates are too 
argin may be 
future expansion 
| M Dorey, 
mented that 
about 40° 


struction in industrial plants 


General Electric, 
cable 
compared to conduit con 
It also 
eliminates the need for cathodic 


com 


ar rial can sive 


pro- 
vy underground con 


makes for 


placement of sections that may fail in 


tection required 


struction, and easier re 


service 
} 7 


tric, recommended 


Gas & Elec- 


consideration of . 


Benson. Pac ifie 


reactors and load break switches with 
high 
plants 


interrupting capacity fuses for 


with increased 


interrupting 
duty. He described a plant where 
service was thus safely maintained to 
original equipment, even though in 
terrupting duty at the plant increased 
a period of time from 50,000 


kva to 850.000 kva. 


over 





ies 


“— TEST FACILITIES consist of « 
5,000-kva bonk of three |-ph trons- 
formers which com vary the 3-ph 
line-to-line voltage in steps from 265 
to 530 kv. Three test lines, two 1.4 
miles long, and one 800 ft long ore 
available Supersensitive metering 
equipment is used to indicote and 
record corona loss; indicating and 
graphic radio influence meters, com- 
merciol AM and FM receivers, a tele- 
vision set, a voltage gradient meter, 
ond graphic meters to record tem 
perature, barometric pressure, precip- 
itotion, and humidity. An automatic 
camera, set to photograph somple 
conductors and insulators every 20 
min, is used in the determination of 
general weather conditions, such as 
rain, snow, sleet and fog. A set-up 
also provided to measure the loss on o 
string of insulators. Line conductors 
trom 0.92 in. to 2.0 in. in diameter 
have been tested 


Preliminary Corona Loss Data on 


Tidd 500-Kv Test Project 


All-weather loss on duration basis more significant than 
specific voltage-corona runs. Aging of conductors re- 
duces loss. Conductors vary widely during foul weather. 


AM rM TV 


Radio influence higher with 


LERING the pr oO vears muctl 
inf nator ) aiue on the 


cal features high volt 


than or 


PHILIP SPORN 
President 
American Gos and Electric Service Corp 
and 

A. C. MONTEITH 
Vice President in Chorge of 
Engineering and Research 
Westinghouse Electric Corp 


desi has obtained 


! ing carried 
American Gas & Electris 
mip im operation 


itactur 


held resears 


with 


gress being made and some 
igh points of the results ob 
tained wo 


be justified now 


Data presented here 
nsidered as preliminary 
lysis 
ther wi 


the 


of data already ob 


rk now in prog 


results 


modify 


in ft na oss 


Corona Loss Programs... 


studies empha 


ild, because of the interest, 


h is heen 


SIs 


placed on establishing 
a method of estimating (1) The mag 
nitude of the annual corona loss on 
various conductor and line designs 
and the manner in which the 
corona loss may be expected to vary 
with voltage and weather 


(2) 


Informa- 
tion upon which to base estimating 
procedures can well be obtained by 
recording the corona loss on a full 
seale line at different voltages over 
long periods that include all kinds 
of weather. The corona test program 
has been planned to obtain the funda- 
mental data required to meet these 
objectives. 

[ypical information has been ol 
tained. or can be derived from the 
field graphic charts (Fig 1) 

In order to provide information on 
the full voltage range over which the 
onductors may be expected to oper- 
ite, the lines 


tir 


were energize d 


con 
ously, and the applied voltage was 
Voltages of 
and 452 kv phase-t: 

used In addition 
graphics records ot 


tages 


ianged every few days 
280. 345. 396 
hase 


heen 
»btaining 


have 


na loss at these four ve 


July 3, 1950 @ ELECTRICAL WORLD 





voltage vs corona power loss runs 
were made every four weeks using 
indicating instruments. These tests 
were made both and _ three- 
Most voltage runs were made 
under fair weather conditions so that 


single 
phase 


the results of successive tests could be 
compared, Some tests under adverse 


weather were made, but these tests 
are not readily comparable as rainfall 
is rarely constant for a sufficient time 
to obtain a complete test under con 


stant conditions 


Factors Producing High Values 
of Corona Loss... Great variance 
was observed in corona loss measure- 
ments as noted by previous investiga- 
tors. The factors influencing this 
variance can be divided into two cate- 
gories; first, those 
the surface, and second, 
those associated with weather condi 
tions. Thus different conductors 
might have comparable corona loss 
under fair weather conditions but dif 
ferent losses after 


associated with 


conductor 


aging during 


or 
foul weather. 


Surface Factors Surface 
of an energized conductor undergoes 


a change with time such that the loss 
usually 


Ca ied 


decreases, the magnitude of 
the change varying with the particu 
lar tvpe of conductor. From the fair 
weather runs made periodically over 
a period of almost two years, the loss 
values corresponding to the 532, 454, 
and 376-ky points are plotted in Fig 
2 for the 1.65 in. HH conductor. This 
figure shows how much loss might be 
expected on a new conductor when it 
is first placed in service. 

Effect of continuous energization 
of the conductor is indicated in Fig 2 
for 454 and 376 kv. In determining 
the time required for a conductor to 
stabHize, the 532-kv curve in Fig 2 


~ 


may not he significant because the 


tors have never been energized 


for long periods of time at 


‘ ondue 


this volt- 
age. The wide range of loss readings 
which are obtained at a given voltage 
fair weather voltage 
that 


conductors should 


on successive 


runs indicates 


comparisons 


not be based 


gle observations 


Sit 


Aging by Energization . . 
Another surface effect is the tempo- 


rary increase in the corona loss on a 


it has 


more, 


deener- 


If the 


conductor afte been 


vized for a day con- 
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Tentative Conclusions from 500-Ky Project Tests 


1. Voltage-corona runs are primarily of theoretical interest, and 
in general are less significant for comparing conductors than volt 
age tests of long duration. All-weather corona loss of conductors 
is believed to be of more significant value in studying the economic 


alue of corona loss on a high voltage line 


2. Corona loss is a function of the combined e¢ flect of surface and 
weather factors 
then aged conductors 


New ‘ mductors generally produc e more corona 


3. The radio influence problem involves the determination of 
radio interference factors to be expected on a line of specihe design 
and the evaluation of these factors in terms of their effects on com 
munication services to be encountered. Much work has been done 
on both phases of the problem and serious consideration must be 


given to this feature in the design of extra high voltage lines 


#. Values on corona loss and relative figures on radio interfer 
ence ft! red tentative 


ist be conside 


ae 
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FIG 1—TYPICAL CORRELATED GRAPHIC DATA on corona loss, radio influence, 
weather, etc, obtained or derived from continuously recorded field measurements for lines 


energized at 454 ky line-to-line. Voltage vs corona power loss runs made every four weeks 


luctor is again energized, the initial 


of the 


higher than normal, and the loss im- 


stant Because of this effect, 


voltage of a 
might be LOO kv 
below its normal value. 


the 


value loss is considerably given 


corona starting 


‘ onduc tor 


or more 


mediately starts to decrease, requiring Conversely 


several hours or more to become con although to a much lesser extent, if a 
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FIG 2~—-CHANGE IN CORONA LOSS of a conductor with time at phase-to-phase line 
voltages of 376, 454 and 532 kv, voltage during foir weather over a period of almost two 
yeors. Conductor spacing was 45 ft up to July 18, 1949, at which time it was changed to 32 ft 


FIG 4 


conditions. Data for this curve were taken 


protuse 
a8 a voltage is 


reduced 
effect is ce 


WWE arily 
This 
results 


With iv 


voltages, ea 


of the 

phias test reasing 

decreasin 

u applied for a 
vdings were take 

Weather Factors . . . . Of the 

weather 


factors causing the higl 


corona loss, rain, sleet, and snow are 


the most important. High corona loss 


78 


INTEGRATED corona loss during one month for toir 
on line 2 at 


stormy, and all weather 


395 kv lime-to-line 


ded durir gy fog 
that 


been reco 


but it 


is believed this condition 


was 
ansed by condensation of 
mn the surface of the conduct 
s not likely to 


Tem 


pressure 


moisture 
wr which 
cocur on an operating 
erature, humidity, baro 
and 
yradient have an effect which 

pared to that of 
1, in which most of these fact- 


ire re 


atmospheris 
rain 


orded, is a typical example 


f how thev vary Separation of 
detailed 


fa large number of rex 


weather factors requires 


analysis « rds 


because several of the weather factors 


FIG 3—CORRELATION between rate of 
reintall and corona loss, both averaged for 
48 hr to several doys at constant voltage 


OW—+ — —_—_-__i-. 


i00 200 30 


- 


FIG S—THREE-PHASE corona loss under 
different weather conditions. The fog and 
snow dota were token |-ph and have been 
converted to 3-ph based on surface gradients 
for 45 ft flat spacing 


undergo their changes simultaneously. 


Preliminary analysis shows a con- 


sistent correlation between 


corona 
loss and average rate of rainfall. Re- 
markably smooth curves are obtained 
f the 0” over 
periods of 18 br to several days 
ot operation at constant 


loss, averaged 


rona 


fror l 


voltage, is 
plotted against average rate of rain- 
This is 
} for line voltages of 


14 kv 


fall for the same periods 
shown in Fig 


398 and These curves are 
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Oestonce from Outsde Con - 
ctor, Feet 


oe 


sc 


thee 


(logo 


crovolts per meter 


M 


6—RADIO INFLUENCE voriction 
line voltage at horizontal distances of 
160 ft at right angles to line | 


FIG 7—ATTENUATION of RI in percent 
of volue measured directly beiow outer phase 
conductor for 62 tests with line voltages from 
138 to 450 kv phase-to-phase 


on data taken 
of weather 


hased under a variety 


conditions, and during 


different seasons I xcept for a few 
points at high rates of rainfall, no 
attempt.has been made to select rainy 
peri ds Their 


ency indicates that such curves might 


remarkabie consist- 
be an acceptable basis for estimating 


annual corona loss. (See also Fig 5. 


Average Loss 
Conditions 
information is 


for All-Weather 

More significant 
obtained from the 
graphic records of all weather corona 
loss than from individual fair weather 
voltage runs. Curves of the type 
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illustrated in Fig 4 show the percent 
of time that the 


given by the ordinate 


loss exces ds values 


weather 


Fair 
losses are very small and for periods 


of known rainfall the losses are high 
lhe relative periods of fair and foul 
conditions are reflected in the all- 
weather curves which are obtaind by 
averaging the fair and foul weather 
losses over the entire period. 

The average corona loss of different 
types of conductors depends not only 


on the applied voltage but also on the 


relative duration of and foul 


fair 
wea her. 

For lines of practical length the 
maximum value of corona loss will be 
much less than on these lines because 
extremes of weather are not likely to 
exist all along a line simultaneously. 
An evaluation of the weather condi- 
tions along any proposed right of way 
is necessary before an attempt to esti 
the 


v alues ol- corona 


mate average ind maximun 


loss can be made 


dependably 


Radio Influence (RI)... . When 


this started, the 
published information available on 
radio 


investigation was 


characteristics if 


influence 
transmission lines was believed to be 
insufficient for the predic tion of these 
characteristics for a line designed to 
operate at voltages appreciably higher 
than the voltages used at the 


the 


present 
time. 


cated 


See ause of 
the 
RI in the design of extra high voltage 
ided to undertake a 
major study of RI using the Tidd test 
lines \ 


ilso In pl 


clearly indi- 


need for consideration of 


lines, it was de 


laboratory test program is 


rdinate labor 


ress to cot 
atory and field data. 

The RI problem 
(1) The 


tion of the radio influence factors of 


consists essenti 


ally of two parts: determina 
transmission lines, 
these 
effects on 


and (2) the evalu 
ation of 
the ir 


factors in 
the 
One practical approach to 


terms of 
communication 
services 
the second part is the evaluation of 
data and experience on existing high 
voltage lines, this evaluation serving 


as a benchmark. 


Scope of Tests ... It was planned 
to determine the effect of voltage and 
weather on radio influence for vari- 
ous conductor types, sizes, and spac- 
ings over long periods of time using 
graphic RI that 
fair all-weather 


meters $0 average 


weather and data 


would be available for 


analysis. 
Measurements have been made over 
the frequency range of 0.015 to 400 
me (megacycles per second). Some 
of the data over this portion of the 
radio spectrum has consisted of man 
ual readings, generally obtained dur- 
weather weather is 


weather 


Fair 
~onsidered to be any 
than fog, 


nent around the conductors, and with 


Inge fair 


other 
rain, sleet, or snow environ- 


conductor surfaces free of water, ice 
or snow 


Sr and rain 


The re 


ations in RI during fair weather but 
the causes for 


1OwW increase radio in 


fluence are considerable vari 


these variations have 


not been complete ly determined as of 
the present time 


Radio Influence and Line Volt- 
age... Relative change in RI with 
line voltage for different horizontal 
distances from the outside conductor 
is shown in Fig. 6 
RI with 


apparent, as 


The rapid rise of 
increase of line voltage is 
is the drop with increase 
in horizontal distance from the 
ductor 

Variations of RI 


ire believed due t 


con- 


along the line 
shielding by tow 
ers, in conductor 
rene The 
tion is probably due to a change in 


RE dur 


lor test 


change height and 


apparent 


flections attenua 


the three hours required 


Radio 


quency 


Influence and Fre- 


Measurements of radio 
the 


influe nee over 


that Ri 


frequent y range 


! | 
yvaues decrease itt. 


versely as the fre 


AM. FM. and TV receivers indicate 
that RI may affect AM broadcast 


reception without appreciably affect- 
ing FM and TV 


It seems 


yuency Tests with 


reception 
reasonable to 
levels of RI on 


transmission 


permit 
high 


than 


higher extra 


voltage lines on 
lower voltage lines for several signifi- 
cant reasons: (1) The direct coupling 
to receiver antennas will generally be 
less; (2) there will be only a few re- 
ar the line: (3) there will 


be few parallels and cross-overs. 


ceivers ne 


Continuation of Investigation 

. While some test data still remain 
to be recorded, most of the informa- 
tion has been obtained. The large 
amount of work involved in analyzing 
still 


and correlating these data re- 


mains to be done 
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three 25 Mva transformers in eoch 


SUBSTATIONS ore opercted in pairs with 


STRUCTURES ore designed to conform to conditions in the area as shown by this front 


view of one 66 12 kv substation 


It will be normally operated by supervisory contro! 


Present installations are of 3 25-000-kva transformers in each 


substation. Capacity of 12-kv switchgear with 500,000-kva air- 


blast and air-break circuit breakers was determining factor 


SUALLY, gradual improvements in 
the subtransmission system will 
take care of normal load growth 

and shifts in load 


Chicago, the 


concentration In 
old system reached its 
econome 
66/12 ky 
veloped 
Heavy 


increasing: power supply on transmis 


limit and a new system of 


substations is being de 


load concentration and the 


son svetems ompared to supply ai 


rect from nearby generating stations 


have 


pointed toward a 


change to 
i higher subtransmission 
factory 


Sin h 


capable ot operation o1 


volt ige 


Availability of built switch 


gear, suitable for 


service and 
A SUperVISOrY 

the re 
and reli 


ability that were necessary to 


control system, completed 


quirements of economy 


ustity 


the change to a new 66°12 kv sub 
transmission system 
arly Dower 


the Chir ago 
generation at 12 
and a | 2-ky sub 


transmission system from the generat 


« pply in 
irea was based on 
kv, close to the load 
substa 


stations to distribution 


the 


ing 


trons mm zone surrounding each 
station. As the load in 


creased, the switchhouses at these sta 


generating 


80 


HENRY D. HOPKINS and DAVID L. LEVINE 


Engineers, Commonwealth Edison Company, Chicago 


ted by 
Later 


tons were « 1 66-ky trans 

12-kv 
numerous 
farthest 


made 


onnes 


missior system unes 


were he« 
load 


enerating 


oming too and. 


growth in areas from 
stations 
adding of relatively 


lhis pron pted ‘ 


necessary 
12-ky 


onsideration of 


the 
lines 


a higher 


long 
voltage for subtransmission 
purposes 

Con parative studies showed that it 
would be economical to extend the 
66-kv system to 66 
at strategic locations, and supply these 
2-kv by 
These 


the 


12-kv substations 


short 


substations would thus 


iweaa at relatively 
lines 
relieve stations of long 
1t-ky und make available 


lor short ] nes to 


in the vicinity 


renerating 
lines space 
supply load growth 
of the enerating Sta 


thons 


the 
ms was placed in 
a second in 1949 and 
nal ones will be in service 
Each of the first three of 


Transformers ... The first of 
oH 12 kv 

service in 
two additi 


in 1950 


substat 


1948 


these substations has three 25,000-kva 
transformers with an emergency 
bility of 33,000 kva connected directly 
to a 66-ky oil-filled 

The planned ine arrangement 
41) Mem, 69-kv three- 
onductor cable from the generating 


station terminal supplving 


apa- 


three-conductor, 
ible 

s based on one ¢ 
me trans- 
former in each of two substations. 
The cable from the tap-off for the 
first substation to the second substa- 
250-Mem 

A three-transformer substat 
than 
on the 12 kv buses 
prin iple in the plar ti 


tion is 
has 
luty 


pas 


slightly less 100 000-kwa 
This was a 
illow the 
of recently de velope d metalelad 12-kv 
switchgear, with 500.000-kva air-blast 


and air-break circuit which 


permits these substations to be ised 


use 


breakers, 
na minimum of space 
Transformers are delta-connected 
on the 66-kv side and wvye-connected 
on the 12-ky the neutral 
point grounded through a three-ohm 
resistor. This limits the single 


side. will 


»yhase 
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Subtransmission Development 


DIRECT CONNECTION of cables to transformers reduces 


equipment to minimum as 


shown by this rear view. Graphic meters provide « record of transformer temperatures and loads 


fault current to a safe value. 

Since the maximum fault on the 
12-kv buses is less than 500.000 kva, 
1 2-kv line reactors are required only 
where the line feeds an inadequate 
circuit breaker installation. These 
few reactors are in a verticle three- 
phase arrangement, in steel en- 
closures, and are rated at 450 amp, 
0.5 ohm 


12-Kv Bus... The 12-kv buses are 
arranged in a ring formation of four 
bus sections with four 12-kv lines per 
section. The ring is closed for normal 
operation. One transformer will feed 
into the ring between two bus ties in 
series, supplying either one or both 
of the adjacent bus sections. This 
breaker 
to permit having the transformer out 
of service and the two bus ties closed 


transformer has a dummy 


The 12-ky lines have overload pro 
and the 
overload, reverse power 
and differential protection 
Since the transformers are connected 
directly’ to the 66-kv cables, pilot 
wire tripping of the remote 66-ky 
breaker and the transformer second 
ary breakers in both substations must 


tection transformers have 
directional 


current 


be provided to clear faults occurring 
in the 66-kv cables or in either of the 
two transformers connected to the 66 
kv line. The 12-kv bus is protected 
by standard bus overload 


and = bus 


differential relays. 
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Voltage control of the 12-kv bus is 
provided by fixed 


yminal voltage in 


two 214% taps 
above and below n 
the 66-ky 


formers 


winding of the trans 


and by a plus and minus 
10% step-type regulator on the 12-kv 
winding. This regulator is an integ- 
ral part of the transformer and is 
connected for either individual trans 
former regulation or parallel opera- 
tion of transformers. 


Excessive 12-kv bus voltage from any 


two or three 
cause 1s prevented by an adjustable 
the 
which cuts off 


determined voltage 


contact on 


graphic voltmeter 


reg slatior it pre 


Supervisory Control . . 
tions 


Substa- 
will be normally operated by 
supervisory control, although a com 
plet manual control is provided for 
al switching is 
the 


d of trans 


use when frequent lo 
required PS phic meters at 
subst thions provide a reco! 
former te 


totalized 


megavars 


iperatures and loads, and 


substation 


megawatts and 


An annunciator at the con- 
trol center 


indicates excessive trans- 


former temperatures low oil levels, 


and many other abnormal substation 


conditions which 


require immediate 
These annunciator indica- 
the 


The supervisory control cen 


attention, 
tions 

cleared 
ter is also the dispatching center for 
of these substa 


remain 


unt trouble is 


operators in charge 


thons 


the 
operation of all circuit breakers, per- 
mits cutting off bus regulation when 
required due to the overall system 


Supervisory control covers 


load conditions and handles the many 


other controls necessary for unat- 


substation. 
Telemetering of 12-kv line current 
and transformer currents is provided, 


tended operation of a 


with the printing receiver located at 
Not 


only are individual current readings 


the supervisory control center 


transmitted at regular intervals, but 
also the total current output of the 
transformers and the total current of 
groups of 12-ky 


mitted and recorded 


lines are also trans- 


Auxiliary Equipment . . . Substa- 
tion auxiliaries are de signed to fune- 
tion with a minimum amount of at- 


The 


continuously 


tention OO-<cell operating-bus 


hatterv is charged by 
two motor-generator battery 


whic h 


hargers 
the normal direct 
current load of pilot lamps, energized 


also carry 


control relays, and an oscillograph 
for and 


ground current during faults on the 


recording bus voltages 
substations 

Substation light and power is pro- 
vided by 150-kva_ 12,000-208 


120Y volt transformers and a switch- 


two 


ing center. To ensure continuity of 
service, the transformers are tapped 
into two 12-kv lines on different 12-kv 
buses. Overload relays trip the 12-kv 
breaker and the 
breaker. Interconnections 


with the line protective relays will 


line transformer 


see ondar ¥ 


trip the transformer secondary 
of a 12-ky fault 


former normally cart 


in case 
line Fach trans- 
es approximate- 
ly one half of the substation auxiliary 


1 he ki vad 


trans- 


power and lighting load 
dr ypped by the loss of one 
former can be closed in to the other 
transformer by means of a manually 
operated bus tie breaker. resulting in 
a possible maximum overload of 30% 


on the transformer. 


Future Plans . .. The fourth and 
fifth 66/12 kv substations, to be in- 
stalled in the near future, will have 
four 25,000-kva transformers each 
keep the duty on the 
breakers below 500,000 kva, the ring 


In order to 


bus will be operated normally as two 
sections. Otherwise these substations 
will be similar in ce 


tion to the 


n and construc- 


three-transformer substa 


tions 





SALES FLOOR AT TRENTON. This creo has 7! 4-lomp, 40-« BOOKKEEPING DEPT AT CAMDEN. Here 132 3-lamp, 40-w 
direct units and 36 150-w PAR 38 spot lamps Light intensity, 56.6 semi-direct, curved lens units provide a light intensity of 60 ft-c 
ft-c, ceilng height, 17 ft, 8 in’ Watts per sq ft ore 4.00 Ceiling height is 15 ft, 6 in. and watts per sq ft are 3.28 


PATERSON COMMERCIAL MANAGER'S OFFICE. Rectangular HOME ECONOMICS AUDITORIUM AT BOUND BROOK. An 
configuration has 8 2-lamp, 85.w units giving 42 ft-c. Top of even dozen 2-lamp, 40-w fluorescent luminaires provide 24.5 ft-c. The 
reflector is 18 in. below 1) ft, 1 in. ceiling, 600 w per sq ft two rows ore on on 8 ft, 9 in. ceiling Watts per sq ft are 2.30 


Use Own Lighting as Sales Tool 


the purpose i . on Asst Soles Manager, Electric Dept talled to best 
7 Public Service Electric & Gas Ce 
Nework, N. J 


ee OULBLE-BARRELED” describes B. J. JENSEN is tandard catalog equipment, in 

l) serve the area being 

relighted Any installation can be 

easily duplicated in the customer’s 

t ise the new to thes H in be taken 

as we desired vuund to th Various company in- 

¥ lighting instal ms and cay say, “I'll buy that 

4 si le design | ! ‘ no onform to a general vr fter he has seen some or all of 

able to local conditions, and make pattern, but are different, different in ery Also he will see how important 

installations practically the sam ight ree n fixtures, and in « color o ilings and walls is in getting 

such installations uld 1 he uses ‘ h nly uniformity among re most from lighting. This factor 

to show customers the variet « t ! tf all meet n nd n modern illumination is featured 

tent of odern lighting resources irds lluminati litely in each case Thus are 

from which choices to fit then BS ial here otha ial about IN par remises used effectively in 
conditions uld be mad It would ft i" Ilat ‘ ne helping sell planned lighting 
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SALES FLOOR AT PATERSON. Total of 113 3-lomp, 40-w 
(4,500 K white), semi-direct, curved-lens units provide 50 ft-<. Mount 
ing is on a 16 ft, 7 in. ceiling. Watts per sq ft are 3.16 


SALES FLOOR AT BOUND BROOK. Combinction of 406 4-lamp, 
40.w direct units with 28 150-w PAR 38 spots gives 47 ft-c. Mounting 
ison a 10 ft, 9 in. ceiling. Watts per sq ft ore 3.70 


BOOKKEEPING DEPT AT BAYONNE. 
indirect fluorescent units provide 48.5 ft-c. Ceiling is 14 ft, 3 in; 
top of reflector 30 in. below ceiling. Watts per sq ft are 5.70 


Here 48 2-lamp, 85-w PATERSON CUSTOMERS’ SERVICE DEPT. Here 6 4-lamp, 5!-w, 


200-ma, slimline semi-indirect units provide 44 ft-c. Top of reflector 
is 29 in. below 11 ft, 9 in. ceiling; 3.75 w per sq ft 


NEW BUSINESS DEPT AT PATERSON. Some 14 4-lamp, 5!-w, COLLECTION DEPT AT TRENTON. To left of cashier's cage 
200-ma, slimline, semi-indirect units provide 42 ft-c. Top of reflector are 17 2-lamp, 40-w direct lighting units which provide an intensity of 
is 29 in. below 11-ft ceiling. Watts per sq ft are 3.80 36 ft-c. Ceiling height is 8 ft. Wotts per sq ft are 2.40 
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High-Voltage Coil Insulation Offers 
Increased Reliability 


New synthetic-resin-bonded coil insulation has ability to accommodate 
itself to temperature expansion in turbine-generators rated 12,500 kva 
and above. Characteristics include low power factor, high dielec- 


tric strength and voltage endurance, and increased tensile strength 


GRAHAM L. MOSES 
Manager 
Development Insulation Section 
Westinghouse Electric Corp 
East Pittsburgh 


coil insulation called Thermalas- 
tic*, developed by Westinghouse 
Electric ( orp, offers promise of con- 


EE TiC - RESIN - BONDED 


siderably increased reliability for 
large, high-voltage steam-turbine gen- 
erators. This new insulation is based 
on mica but has an elastic, thermoset 
synthetic resin substituted for as- 
phalt or shellac bonds used previ- 
ously. This resin forms a solid. well- 
filled, elastic insulation body with the 
ability of accommodating itself to dif 
ferential temperature expansion of 
iron, copper, and other insulation on 
the generator. 

Characteristics of this insulation, 
such as power factor, dielectric 
strength, and voltage endurance, are 
greatly enhanced as compared with 
older forms of insulation. Other im- 
portant advantages include improved 
thermal endurance, better moisture 
resistance and chemical stability, and 
resistance to oils and other chemical 
contaminants. These characteristics 
have led to adoption of this insulation 
as standard for Westinghouse 12,500- 
kva and larger turbine-generator sta- 
tor windings employing _ half-coil 
construction. It is also appli able for 
rewinds on older generators where 

: half-coils can be used 
4 need for this new insulation 


rose because existing insulations had 


COILS require single impregnation under pressure with solventiess varnish to produce good 
degree of fill in mica insulation Protective coating 1s applied before installation * Trademark 
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limitations in several respects, mainly 
the poor accomodations of differential 
expansion of copper, iron, and in- 
sulation on very long stator windings. 
The problem has been to hold mica 
flakes together with a resilient bond 
so as to maintain an unimpaired die- 
lectric wall around conductors during 
thermal cycling. Shellac was used 
originally to bond paper and mica 
around conductors, but it was found 
to be excessively rigid and brittle for 
larger machines. As the length of 
generator cores and coils grew, ther- 
mal] expansion of coils necessitated a 
more flexible insulation to withstand 
service conditions. An asphalt bond 
was adopted which proved quite sat- 
isfactory. However, asphalt 
difficult to apply because it penetrated 
only a few layers of mica insulation 
with each impregnation, 


was 


Nevertheless, differential expansion 
increased in importane e as generator 
ratings continued upward and coil 


lencth continued to grow. 


Eventually 
a point was reached where insulation 
expanded when the coil was hot, but 
did not resume its original position 
when the coil cooled. This resulted 
in insulation creep or tape separation 
Thus, a new bonding agent became 
necessary, preferably one with suffi- 
cient elasticity to expand and contract 
with the coil and with adequate phys 
ical strength to withstand expansion 


Insulation is Fosterite Type... 
These than 
met hy the impregnant used in this 
the 


resin 


requirements are more 
new insulation, a resin varnish of 
Fosterite type  (alkyd-vinyl 
formulation developed by the Re- 
search Laboratory. It is a very thin 
liquid at room tempratures ‘and be- 
When 
heated in the presence of a catalyst, 


the liquid 


without 


low and can be handled easily 


reacts and becomes solid 
by- 


as water and volatile 


forming objectional 
products, sur 
which would cause voids in 


W her 


controlled, 


gases 
the reaction is 
the be 
bubble-free mass that 


the insulation 
properly resin 
comes a solid 
essentially fills the space occupied by 
it in liquid form 

Low good 
properties of this resin, in combina 


viscosity and wetting 
tion with the impregnation process, 
produce a degree of fill in mica in- 
sulation significantly better than that 
obtained with asphalt impregnation. 


Insulation power factor with this 
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POWER FACTORS of the new insulation are lower ond their rotes of rise with increase 


in voltage ore less thon those for asphalt-bonded insulation 


Standard test bers insulated 


with 13.8-ky insuletion were used in the determination of these values of power factor 


impregnant is from one-half to one- 
third that of any other previously 
used insulation at operating temp- 
rature and voltage. The power factor 
curve is flatter and values are lower at 
every point. Therefore, dielectric 
losses are improved significantly over 
those of Dielec- 


tric thickness is 


conventional bonds. 
unit 
increased at least 20% 


strength per 
when this jin- 
Voltage endurance 


time to failure at a fixed voltage— 


sulation is used 


is increased to more than ten times 
the life of previous insulations under 
identical conditions. 

Physical tests on composite insu- 
lations indicate that the new insula- 
tion has 30 times the tensile strength 
of conventional insulation at an op- 
erating temperature of 100 C, High 
physical strength of this thermoset 
resin is of great importance because it 
provides a solid bond between mica 
flakes to 
rupture of insulation 


resist tape migration and 
Its 


permits elastic cyclic displacement of 


elasticity 


adjacent mica flakes and provides a 
restoring force within the insulation 
wall. Thermoset nature of the bond 
prevents insulation creep such as oc- 
curs with thermoplastic bonds. 
Thermal coefficient of expansion of 
fourth that 
of asphalt-bonded mica in the di- 
mension perpendicular to mica lam 


this insulation is only one 


inae. In other dimensions it is deter- 
mined by expansion of the mica itself. 
This low expansion coefficient reduces 
the tendency to grip the side of the 
slot. Because the insulation is cured 
with the coil at its normal operating 


between 
mica flakes are not stressed unduly 


temperature, resin bonds 
under normal operating conditions 

The new insulation also has high 
thermal conductivity and outstanding 
thermal endurance when compared 
with other class B insulations. 

In constructing coils using the new 
insulation, all strands of each con- 
ductor are first insulated individually 
with fiber glass. That portion of con- 
ductor to be embedded in the slot is 
bonded solidly to ensure a strong, 
rigid slot section. Coils are then in- 
sulated by multiple layers of con- 
tinuous tape, applied dry. 
Finally the coil is taped over all with 
fiber glass tape for finishing. 


mica 


Fully taped coils are heated and 
vacuum-treated to remove moisture, 
solvents, and gases. They are then 
impregnated under pressure with the 
new solventless varnish. Only a sin- 
gle impregnation is necessary 

After impregnation, resin is cured 
by heating in an oven while mobile 
presses exert physical restraint of the 
insulation both on straight slot parts 
and end windings of coils, 

Work is pro eeding in adapting 
full coils embodving this new insula- 
tion to other types of electrical ma- 
chines. In addition, increasing size 
of turbine-generators has emphasized 
the importance of reliability and life. 
While with 
large, high-voltage generators has 
the new insulation 
offers promise for even better wind- 


operating experience 


excellent, 


been 


ings on some classes of generators 
with even greater reliability and life. 





DRUM TYPE BRAKE used in stringing is mounted on tour wheel 


trailer, Tension of 1,000 ib con be handled by two turns on drum pulling-in operotions 


7 


SPECIAL PULLEYS were designed to support multiplex during 


Throughbolt mounts pulleys near top of pole 


Improved Techniques and Equipment Cut 


MANLEY DAYTON, Overhead Lines Dept, The Detroit Edison Co 


Labor cost of $2.23 per ft cut to $1.03. Design 
special braking equipment, pulleys for support- 
ing multiplex wire, and a swivel and weight com- 


bination to eliminate twisting during pulling-in 


] CCH DEVELOPMENT has taken 
Vi place the field of multiplex 
mr r ble since the war. 

f ! has not been 

| ot construction 1s 

with the first instal- 

etroit Edison system, 
en made with a view 
stallation costs to a 


and some progress has been 
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DOUBLE TANGENT PULLEYS made by fastening iron strapping 
around standard pulleys together support multiplex at buckorm poles 


mG ier ath 
3 eibhald sides ORO 


COMBINATION of double ball bearing swivel and 10-ib weight 
clipped over multiplex 


during pulling-in solved 


twisting problem 


Costs of Multiplex Wire Installations 


The construction method fol- 
lowed is installation of the multiplex 
wire under tension 


made. 


First step was design of a brake 
that would handle the 1,000 |b string- 
ing tension and have characteristics 
suitable for the job. Such a brake 
was developed. It has a drurn 4 ft in 
diameter and tapered at 30 deg to 
keep the wire from climbing. A regu- 
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} 
iar 


brake 


serves as 


with hand control lever 
the braking 
turns of multiplex around the drum 
provide braking 


The brake is mounted on a 


agent, Two 


sufhcient surface 
heavy 
steel triangular fratne which is placed 
on a four-wheel trailer when needed 
on the job, When not in use it is 
removed from the trailer and stored 
in the warehouse yard. 


A 5/16-in. twisted cable, 
2,200 ft in length is used for pulling 


in the multiplex cable 


wire 


The winch on 
the wire puller was rebuilt so that 
the pulling cable could be wound on 
a horizontal power driven spool, a 
feature added to the wire puller for 
the purpose. The spool is driven 
at a comparatively low speed and 
with sufficient 


power to overcome 


a7 





Details of Three Devices That Moke 


f wos supplemented 


ipproximately 2,000-lb maximum 


stringing tension 


Pulling Supports .. . To solve the 
problem of proper supports at poles 
i dozen specially designed three-inch 
Other sup 

standard 
pulleys held in position bv a 


pulleys were proc ured 


ports consisting of twe 


strap 
m loop supplemented the special 
pulley supports The tw pulley su} 
ports have proved especially 
n buckarm and 

mended in preference to th 


des 


useful 
poles 
gned pulleys 
mounted near the top 
means of a through-bolt 
hanger fo 
When the tw 
buckarm | 


lamped sround the arn 


supports th 
cable 


used on 


Solve Problem 


' ] 
Twisting during pullir 


Twisting 
in oper athe 


proved to he one 


88 


ng of muit dur 
> prevent fasting « witiplex du 


A- Brose hos a 4-f1 drum, 


tapered at x deg fo see 


m wire from climbing. Regu/ar 


r broke with Aand /ever 
serves os @ braking egent 


, 


ng pu 


weight between swive! ond coble grip 


struction problems. In early instal 
lations many twists developed in the 
multiplex wire. After difficulties with 
double ball 
was designed This 
10-lb lead weight 


multiple x 


several sturdy 


types a 
swivel 


mbined with a 


the 


bee iring 


clipped over during 
overcame the 
pr thlem of twisting The weight was 
rigidly attached to a 15-in 
handl thus 150 


torque 


ng-in ope rations 
} 
bakelite 
} 
in-lb 
The 


of metal 


requiring 
to rotate the weight 
ht is attached, by means 
where t 


the messenger 


ck at a point just bevond 


swivel, thus allowing the pulling 


rotate thr vugh the 


vy twist to the 


swivel 
> } 
nveyv at rhuith 


plex wire 
Detroit n has pleted three 
hs Studies of 
ind problems 
1 techniques and 


ed to eliming 
as been redu 


installation of Multiplex 


Easier 


p used 
Ve fion with double be 
ring swivel, soived twist 

problem. Soatety pe 

ground oa pulling coble 


she from 


prevent wt 


tion in installation 


follows 


labor costs as 


Small Standby Pulverizer 
Is an Economy 


rs to the 


\ isits Chesterfield Station 
Virginia Electric and Power Con 

often surprised to see a con 
aratively midget 


sized pulverizer 


standing in line with the larger 


1] 


t inits 
The mill 


was installed to provide 
adequate steaming 


tangentially-fired 


for a large 
With the 


hour capacity mill in 


range 
boiler 
ll 7 ton per 
ration, it is anticipated that the 
ratio of maximum output to minimum 
lO to 1 At low boiler 


all mill can handle coal 
ts s nele handed 


itput wil bye 
tput the sn 
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Near insulation 


Heater 
Stee! ballast 
ee -~Cold parction on 


PAAR AA 


~Paper shims 


Mor junction 


Rk ek, 


Red-line Amit 
bo//ost 


~~ Millivoltmeter 
(calibrated in degrees Centigrade) 


TWO-PART CIRCUIT produces respective thermal resistance and thermal capacity effects 
equivalent to those of remote hot-spot in 66-kv cable line. Device hos continuous lood rating 
exceeding 5 amp, and moximum rating of 100 amp for ‘2 sec to insure proper operation 


Thermal Circuit Gives 


THERMAL CIRCUIT indicates hot-spot 
temperature of remote opporetus or line by 
meons of heater and steel-mercury ballast 


Remote 


Hot-Spot Temperature 


Here is why Philadelphia Electric Co is using an equiva- 
of 


remote 


lent thermal circuit for continuous indication 


hot-spot temperature rise in inaccessible, 


apparatus... 


* To make full use of inherent load capacity 


* To avoid excessive hot-spot temperatures 


* To eliminate volumes of engineering calculations 


N EO IVALENT thermal circuit 
Philadel 
Co to indicate hot 
spot temperature-rise caused by load 


A. H. KIDDER 
Assistant Engineer 
Special Investigation and Testing Div 
Philadelphia Electric Co 
Philadelphia 


14s been developed by 
hia Electric 


in almost any remote electrical appa 


ratus or line. Based on 


mathematical 
analysis and 


iffers 


pr oven in 
these 


service, the which provides a proportional repre 


eireuit sentation 
hot 


can be the 


operating ad f the load current at the 


vantages: 
1. Hot-spot 


indicated continuously for a 


spot. Control cable running to 


temperature particular apparatus is not neces 
party sary 
though it be 2. Accuracy of 


and 


ular apparatus, even the 


that of a standard volt 
ammeter and is not affected 
by magnitude of fluctuations of load 
inserted Faithful indications require only that 
a circuit fixed 


instrument 1s 
inaccessible located 


the 
Accurate supervision requires 


physic ally approximately 


miles away from dispatching meter or 


board. 
only that the instrument be 


much like an ammeter in settings accurately represent 
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thermal coefhcients of the particular 
apparatus. These thermal coefficients 
an then be determined by standard 


test methods 


3. Temperature transients having 
time-constants ranging from one-half 
to nine hours can be reproduced in 
this device. To insure safe operation, 
the device has a continuous load rat 


ing well in excess of 5 amp and a 
naximum rating of 100 amp for ! 


Vhe thermal circuit is « ompr ised of 


two parts, each of which has its own 


appre priately insulated heat-cell, con 


taining two sepa 


pe 
(see illustration 


ale compartments 


One compartment 


houses a small electric 


heater whose 
resistance may be adjusted to produce 
any desired ultimate temperature-rise 


for a given load 


The second com- 
partment accommodates the weights 
of steel and ballast which 
produce the desired amount of heat 
storage capacity in that cell 

the A-part 
which the tempera 
of the heat-cell exceeds that of 
temperature-collector 


mercury 


l'emperature rise of 
the amount by 
ture 
the plate in 
stalled near the outer surface of the 
part) 


is observed by means of two 


89 





Comparison of Thermal Circuit Performance with Ideal for 


Milliwolts ot 5 00 Ao 
hermes 


differentiall minected thermo 


couples lemperature-rise in the B 
part is similarly represented by differ 
entially 


onnected thermo ouples 


both parts 
of the two 


lotal te nperature-rise W 
is represented by the sum 
electric potentials 


(Lonstants in the device are 


blect “ potential yenerated the 
mv per 100 deg 


indicated, sufh 


wattage 
equal the 
{th ipparatus 
ma “Othe 


is the ratio 


setting 
of the 


capacity to the 


of each heat-cell 
adjustable thermal 
fixed the 
ance of the cell, a 


rmal resist 
ratio whose only 


nension 


istime. This ratio may be 
reased 
h kil 
hr for ¢ h kil 


last 


ipproximate ly 1.6 hr for 
steel ballast. or 0.45 
cury bal 
The A-part 
setting he 


ram of 
grain of mer 
inserted in the cell 
ma inv desired time 


, 
tweet If minimum, when empty 


and naxtimum The B-part 
may desired tit 


hetwe 


martin 


Ten perature and time settings 
each cell are made internally, by re 


moving the outer cover, the top lave 
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fem per 


the hottest spot. The 


the current 


Chester-Upper Darby 66-kv Cable 


Elapsed 
' 


me 


and the imner c« 

I necessary, is accon 
miming the temperature 

ctor plates with paper to modify 
yport of the total tempera 
ise due to the difference between 
mperatures of the hot and cold 

see illustration 

of this thermal 
ipplication on the 
O0-ky ible 


rmal load rating of 


the use 


Upper Darby 


ne has a n 


(0.000 kva (055 a ip and a no-load 


iture which in the present 


installation, will not exceed 29.6 C at 


1.2005 ratio of 


transformers at Chester 


ikes the CT secondary current 


OOOkva. From desigt 


the cables and « 


ial resistance, 


spe ‘ 
onduits, 
losses 


opper must 


| 
ventually dissi 


be such that oF 

re at the hot spot would 

before 

Tiss} ited would equal total 

To.000 kva. Thermal 

found to be distrib 

way that the A-part 

mperature-rise of 11.2 

has an effective time- 

1.14 hr. The B-part, or 

it rated load, has an effective 
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Accuracy of Type FR-1 Recloser Assures Best Continuity of Service! 
This rugged mechanical timer masterminds the General Electric FR-1! 
Automatic Recloser. or in air, its time-current characteristics Clee ae 


s is ae 
hd $ 


remain exactly as published regardless of temperature, or viscosity 
changes of oil. You are assured of positive coordination — with breakers, 
reclosers in series, and with fuses, 


Don't Lose Minutes of Protection While a Recloser Resets! 

The FR-1 resets in a matter of seconds — instead of minutes avoiding 
unnecessary fuse blowing and recloser lockouts from rapidly recurring 
faults. It holds service trips to a minimum during lightning and windstorms. 


Picking Up the Load Is Easy! 

With conventional operating function, manual reclosure is on time 
delay. Furthermore, only G.E. includes the alternate “hold-closed” 
function inrush currents can’t lockout the recloser because it holds 
closed until these currents have subsided, then automatically resets for 
normal operation. This exclusive function also permits the use o. more 
sec tionalizing points and enables a saving im system investment, 


Interrupting Ratings Are Realistic at Full Voltage! 
The FR-1 performs smoothly at voltages from 2400 to 15,000. It is 


capable of clearing its maximum interrupting rating even at full voltage 
your assurance of greater reliability. 


No Problem with Load Growth! 


No need to worry about load growth damaging the recloser. The FR-1 
is self-protecting on overloads — withstands continuous current up to its 
minimum pickup rating -—a feature which gives you time to plan system 
changes. 


No Other Recloser combines these essential features. In addition the 
FR-1 gives you: choice of two operating functions oil-blast interrupter 

relay control of interrupter cireuit- bushings interchangeable with 
those of modern G-E  transformer—Thyrite protection for coils 
conversion of ratings in service. 


For a full story on this recloser including coordination data, write for 
bulletin GEA-4934. Address your nearest G-E Apparatus Sales Office or 
Apparatus Department, General Electric Company, Schenectady 5, N. Y. 
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DESIGN -CONSTRUCT 
OPERATE+ MAINTAIN 


HOW TO 


INCREASED SAFETY and lower costs are direct benefits of this power-driven wire reel 
machine. Reels up to 35 in. wide and 52 in. in digmeter can be driven or broked 
individually in either direction at wire speeds of | to 350 fpm with tensions up to 1,500 ib 


OPERATOR has excellent visibility and 
operating advontage of all controls in one 


Screw-operoted wire guides provide even distribution on reels as old conductor is reeled in 


location. Gears provide four speeds, forward 
or reverse, through a marine transmission 


Three-reel Rig Strings Conductors Quickly and Safely 


Cc. W. SANDERS 
Supt of 
Southern California 


fransmission 
Edison Cc 
Los Angeles 


rand rey 


lrailer-n 


line iu 


unted w 
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nt under the supervision of 
superintendent of main 
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ROUGHLY HALF OF ALL DISTRIBUTION 
TRANSFORMER FAILURES CAN BE CHARGED 
TO LIGHTNING. That's typical experience. How- 
ever, in Spirakore® transformers delivered since 
late 1943, lightning failures have been almost in- 
significant! 


There's a reason for this. Back in 1943 G-E re- 
search facilities enabled our engineers to make im- 
portant discoveries about impulse strength. As a 
result, design improvements were made in small, 
low- and medium-voltage distribution transformers. 
The new G-E transformers—built to live with light- 
ning—are improving operating records all over the 
country. 


In all respects Spirakore leads the field. It's the 
finest distribution transformer we have ever made— 
the finest you can buy. 


Apparatus Dept., General Electric Co., Schenectady 5, N. Y 


a econ aaa ae 
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Compact Set-up for Testing Potential Transformers 


QUICK AND CONVENIENT means of testing potential trons 
formers up to 30 kv are provided by this compact testing set-up, 
demonstrated by D. S. Sheap, chief meter tester, Virginia Electric & 
Power Co. Disconnect switches above cage in the photo at left are 
closed to connect vertical test buses. From left to right in the illustra- 
tion above, these test buses are for 6.9-13.8 kv, 240-460 v, 2.3-7.6 kv 
Two insulated terminals ot extreme right are for potentials up to 
30 kv provided by two 14.4-ky transformers in series on the floor 
below and controlled by a Varioc outside the cage. Door is equipped 
with an interlock switch which prevents apparatus inside coge from 
being energized while door is open 


FIG } GUN” trom which “Bird” is shot was made up in Oklahoma Gos & Electric Co shops from a 3-in pipe turned tc 3 


Pneumatic Device Rods Duct at 200 Feet per Minute 


WAYNE A. PARKER . sts of a seal or n, “bird”, 
Chief Electrician ; : : lame ible dr 
Oklahoma Gas and Electric Co ; 


i hterhine eatin Renae: 
Oklohoma City Fig was made from 


chucked in a lathe and 
. urned down an O.D. measurement 
Cucan puct can be rodded | 4 


ag line 


us f 3} in. for 11 in. along the pipe 
j » eshers- * 
rate of 200 fpm with the Pn “ 


! At the upper end of the reduced 
: 3 rubber sb In some cases 4daghragms 
matic Fish Tape,” made up in th 


case 2 balls were section of the pipe, A in Fig 1, 1.0 
Oklahoma Gas and Electric shop fron 


in. of standard threads were cut. All 
an accumulation of ideas of mei 


FIG 2— BIRD” consists of two holves of but 1.0 in. of the threads were 


cut 
doing this work. Pneumatic fish tape — 5-in. rubber ball on o ',-in. bolt 


( ied on page %F 
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s 
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HOW MANY OF YOUR Sect 


WATTHOUR METERS ARE LOSING MONEY? 
46 of Lhe meters Mi use tady arcobsolete! 


e METERS OF PRE-1914 DESIGN SHOULD BE RETIRED AS PROMPTLY AS POSSIBLE. 


METERS OF 1914-1925 DESIGN LOSE REVENUE AT HIGH LOADS, JUSTIFY FEW 
OR NO REPAIRS. 


METERS OF 1926-1936 DESIGN ALSO REQUIRE APPRAISAL—DEPENDING ON 
LOADS MEASURED, MAINTENANCE AND REPAIRS. 


Now — 


with the aid of the retirement evaluator'—you can determine 
which groups of your meters are losing money and should be retired 
promptly. The evaluator is based on an economic formula for meter 
retirement developed by General Electric engineers. You can 
substantially increase income and decrease expenses by properly 
planned retirement of obsolete meters and replacement with the 
1-50— today's most modern meter. Ask your G-E representative for 
complete information. Apparatus Department, General Electric 
Company, Schenectady 5, N.Y. 


“RETIREMENT EVALUATOR 


GENERAL G@ ELECTRIC 
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Cott Gers rewasurr 


R. E. Neilson, Electrical Superintendent of Marinette Paper Co., looks 
over the G-E 15-kw metal-clad switchgear that handles the 13.2 kv in 
coming pewer through three Mogne-biast power circuit breakers 
Metal-clad switchgeor is neot in appearence, saving in space, and 
offers opercting safety te personne! Additional sections con be add 


ed fer future expansion with a minimum of bother and expense 


Dowble-ended load-center unit substation 
with 1500 end 1000 kva transformers. This 
unit receives incoming power at 13.2 kv and 
distributes it at 600 volts to steam plant 
auxiliaries and finishing equipment. Blades 
of air interrupter switch (right) are clearly 
visible through window, another safety 
feature of G-E unit substations 


General Electric 1500 kva load-center unit substation that supplies 
power to No. 4 paper machine. Air interrupter switch on the primary 
is easy to operete, blades ore easy to see. Air circuit breakers on the 
low-voltage site ore rated 1600 amperes, have plenty of ‘‘iC’’ 
(interrupting Capacity) to handle all short circuits. Note entire load 
center is metal-enciosed, thus offering operating safety to personne! 
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UNIT SUBSTATIONS 


“We can't afford to take chances with an inadequate 
power system because a breakdown would mean a major 
loss in’ both production and time. Our General Electric 
power-distribution system gives us the reliability and 
flexibility we need. If there should be a major fault we'd 
still be able to operate at slightly reduced capacity 


“The installation of this equipment was made without 

any trouble and we quickly changed over from our old 
system on a three-day weekend.” 

R. E. Neilson, Electrical Superintendent 

Marinette Paper Co. (subsidiary of Scott Paper Co.) 

Ft. Edward, New York 


CHECK THESE FEATURES OF G-E LOAD CENTERS. 


: 


by eliminating weeks spent over drawing 
boards detailing individual items. G-E factory-assembled 
unit substations are quickly and easily installed with lower 
material and labor costs than required for ‘piece-meal,”’ 
makeshift affairs. No last minute “alterations” with hack- 


saws and cold chisels when you order G-E unit substations 


PPEARANCE 


iCE Note the smooth, integrated appear- 


ance of these G-E unit substations . . . no more gawky, 
“old style” stovepipe connections between transformer 


and switchgear. 


NVESTIGATE TODAY how General Electric unit substations 


can be used in your plant for efficient, flexible power 
distribution. Contact your G-E sales representative for 
further information, and write today for the helpful bul- 
letins listed below. Apparatus Department, General Electric 
Company, Schenectady 5, New York. 
GEA.3592 Load-center Unit Substations 


GEA-3758 Lead-center Power Distribution 
GEA-3083 Metal-clad Switchgear 


Power Co 
¢ Metoi-cied switchgear 
—-+ ey 
{ 13.2 ky Dus 
Mogre- 


Most 
power 


ra 
' 
' 
! 
| 
i 


L 


5 


~ 


~~ 1SOO0kve 
12/600" 


> 


roe 


132/600" ee ' 


pew www wm weg: 


equipment 


Here's the one-line diagram for Marinette Paper's Ft. Edword installa. 
tion. The tie breaker on the double-ended unit substation mokes # 
possible to shift the power supply in case of a primary foult, thus ossur 
ing continuous production at reduced copacity 

Metal-clad switchgear distributes the 13.2 kv incoming power to four 
G-E load-center unit substations where the high voltage is stepped 
down to 600 volts for utilization right at the center of the load area. 
This eliminates long, costly secondary feeders 

The Scott installation is a complete General Electric project one source 
of responsibility plus the very best in co-ordinated planning, engineering, 


manufacturing, and service facilities to give maximum savings and ef- 
ficiency to the customer. 


Be sure to see the “More Power to America” full-color sound 
slide-falm “Modern Industrial Power Distribution.” Ask your G-E 
sales representative to arrange a showing for your organization. 


GENERAL (6) ELECTRIC 
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Pneumatic Device Portable Ash Conveyors Replace Barrows 


Continued fror 4 

out of a standard 3-in. coupling, B 
and removable handles, C, were fitted 
on each side of this coupling 
sleeve © in. long, turned out 
hin. pipe, was slipped over the 1 
and a piece of rubber hose Fe 
I. D., 44 in. long, over the sleeve 
hin, retaming ring was fitted to the 
end Opposite end of the pipe was 
losed by welding a plate over it 

Inte this plate a lead plug was 
fitted. This plug had a ¢-in. hole to 
allow a in airplane cable drag 
line to be blown through the duct 
The projectile, or “bird Fig 2, was 
made from a 5-in, rubber ball cut 
in two and secured to a t in bolt 
between two aluminum cup washers 

At first it was feared that the pri 
jectile would offer a hazard 
came into the manhole at high velox 
ity However, it only travels a few 


feet after it leaves the duct because TWO portable ash conveyors installed ut the Water Street Station of the Toledo Edison Co 
of the dead weight drag offered by are used to convey ashes from the boilers to o permanent conveyor trock. This track is a 
cable and immediate release of pres distance of about 14 ft from the ashpit. Prior to installing these portable conveyors, wheel- 
ure after the projectile leaves the berrows were used to take the ashes to the main conveyor. These portable conveyors are 
duct moved along oa trolley from one boiler to the next. These two units serve ten boilers 


Double Life for Steelwork in 13-—2.4-kv Substation 


J. Ll. MAXWELL 
Division Engineer 
Mississippi Power & Light Co 


Jackson 


& Li 


ah) 
tks 


was built fo 


g” 


Cost of New vs Rebuilt Substation 
USED MATERIALS soved $2,500 in the cost of constructing this 3,000-kva, 13-2.4-kv sub 


New substation station Steelwork ond some switches and bus stock were utilized from used materials 


Estimate from reliable » 
stee!, bus, insulet . 


Rebuilt substation lye weumulating for several years In designing the steel for a substa 
Used steel (estimated valve) 9 from the construction of transmission tion, it was found that only six new 
19 lir ind 110-13-kv substations. Sev pieces were necessary. The steel was 

Engineering, fabrication and inc ; 
dente! expenses $63.35 ‘ ised switches that could be made cut and punched by a newly created 
Miscelleneows costs 12 , S . 
Total 60 1 erviceable again with a little work salvage section at a very nominal 
SAVINGS . 


s were also on hand Continue page 1) 
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SHOWN ABOVE cre oa few cif the various styles and sizes of LSCO 


Connectors. All are drawn and formed from Revere Seamiess Cop- 
per Tube. They have 100% electrical conductivity, permitting a 
more mooct unit, with a wide wire range for each size. However, 


only 6 sizes provide for the entire wire range from # 6 to 600 MCM 


NOTE CUTAWAY VIEW of the connector second from top. See 
how the one-piece seagmiess struction permits deep extrusion 
with o greater number of threads. In spite of their husky construc 

tion, these lugs ore from 3 to 6 times lighter in weight than cost 


types of equ wrying capacity 
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makes these lugs 


Na 


...they’re fabricated from 
Revere Seamless Copper Tube 


eo Iilsco Copper Tube & Products, Inc., Cincin« 
nati, Ohio, first designed their new type electrical 
wire connectors, they insisted that the product require- 
ments, which were rigid to begin with, not only be met, 
but exceeded. 

These requirements included mechanical strength, 
adequate electrical conductivity and uniformity, plus ease 
of application and long lite with no season cracking. So it 
wasn't easy to find a material that would fill the bill. 
Because of favorable past experience, Ilsco tried a certain 
type of Revere Seamless Copper Tube, They gave it the 
complete cold-working treatment: forming, sawing, 
drawing, shaping, separating, expanding, tapping, re- 
ducing, and piercing. They not only came up with a con- 
nector without distortion, but one that, because of its 
one-piece seamless construction, had the additional 
strength necessary to withstand Underwriter’s Laborator- 
ies tests for secureness and the hard usage and abuse the 
connectors would receive in the field 

The use of Revere Seamless Copper Tube resulted in 
finished connectors with a smooth, even, bright finish... 
no pitting ... produced connectors that average over 50% 
cooler in operation than the maximum allowed by 
Underwriter’s Laboratories. 

Perhaps Revere can be of help in improving or develop- 
ing your product ».+.- Cutting your production costs. Why 
not tell Revere about your metal problems? Call the 
Revere Sales Office nearest you today. 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills; Baltimore, Md. ; Chicago, Ul.; Detroit, Mich ; Las Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
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ENGINEERING REFERENCE SHEET NO. 50-26 


~ Tie Feeder Loading Aided by Tabulation 


Table provides factors which may be applied to normal tie-feeder ratings 
to determine whether a given load cycle may be corried without causing 
above-normal copper temperatures in cable or equipment. An adaptation 


from engineering practices of Consolidated Edison Co of New York, Inc 


Tie Feeder Load Table —- Normal Rating 
Factors for Determination of Permissible Daily Loed Cycles 


i Feeder Norma! Rating 


To Use Table Example 


22 
60 
8 


11 


Conditions load must be reduced) 


Mid 8 AM 
8 AM-N 
Noon-4 PM 


4PM Mid 


120, the loed cycle may be 
] 
rinal COppe 


» exceeded 
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Installed in a large western substation, these four 
Moloney autotransformers are each rated at 15,000 kva, 
and step down the transmission voltage of 112,500 to 
60,000. Each has a tertiary winding of 6,667-kva ca- 
pacity at 10,500 volts for operation of a synchronous 


condenser. The inert gas pressure system for oil preser- 


vation contains three-stage pressure regulating equip- 
ment. Tanks are designed to withstand full vacuum 
without oil. And like many other Moloney transformers, 
these are equipped with... 


SHINGS ONE OF THE FINEST COMPONENTS 
OF ANY TRANSFORMER .. 


ELECTRICAL WORLD @ July 3, 1950 





REVOLUTIONARY DEVELOPMENT 


occcee oe KUM 


Stab-lok outmodes all popular fusible equipment up to 60 amps! 


er TeatiOw aPPLleD foe 


“BIGGEST business opportunity in years!” 
“Outmodes practically all of today’s popular 
fusible devices!” “Safest, most convenient cir- 
cuit protection at unbelievably low cost!” “No 
better breaker at any price!” ..That’s what 
they re saying about the new Stas-Lox...and 
here's why: 


104 


The Stas-Lox System is simplicity itself. It 
consists of individual Stas-Lox Circuit Breakers 
and only 9 Stas-Lox Enclosures. By snapping 
breakers of the required ampere ratings into the 
right-size enclosure you can meet practically 
any circuit protection requirement in seconds. 


Not only is the Federal Noark individual pole 
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war via KOCK the INDUSTRY 
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BREAKER PROTECTION AT FUSE BOK PRICES/ 


INDIVIDUAL 


Stab-lok 


CIRCUIT BREAKERS 


Stas-Lox Circuit Breakers have a new self- 
locking plug-in method of breaker insertion. 
Breaker stabs make instant, positive contact with 
specially designed busses. Cooperative thermal- 


magnetic trip action passes momentary current NEW STAB-LOK SELFLOCKING PLUG-IN METHOD: You con Inout © 


su “s but respo s at once to shorts < . STAB.LOK Brecker in “no time’. Simply put end of breaker under hook 
rges t at re I nd at cage I rt and dan ond push breoker into piace. Stabs moke instont contoct ond ore locked 
gerous overloads. Doubly dependable Stas-Lox in place without using screws 


breakers come in a range of 15, 20, 25, 30, 35, 
: : Songle pole STAB. LOK. tts com 
40 and 50 amperages, single and simultaneous plete metal heart is micromati 
: cally calibrated before inser 
trip double pole. tion in cose only one sold 
. . 4 inal * Cy 
The combination of matchless protection and Sau). ©, Gikae akaus tataetee, 
low cost in the Stas-Lox System has been 


attained only by Federal Noark’s engineered use 
8 r Double pole STAB-LOK. Its si 


of unique developments and by specialized multaneous trip gction assures 


double pole protection. No han 
assembly techniques that slash costs. die ties. Only populer priced 


brecker with this feature 


Stab-lok 


Most of the new Stas-Lox Enclosures are the 
unique Noark “combination” type for either flush 
or surface mounting. Each enclosure has an insu 


lated neutral which is groundable on all equip- 
ment suitable for service entrance . . . Their 
capacity range constitutes a complete line that 
replaces loadcenters up to 16 circuits, panel STAB-LOK “FLUSH-SURFACE” ENCLOSURE: “Flush Surface” Enclosures 


5 . . ss ore delivered with picture-type frame in place and ready for surface 
boards up to 20 circuits, and fusible switches mounting. For flush mounting in plastered walls, discerd frame end 


to 60 3 mount box on studding; in dry walls. some procedure except cut hole in 
up 0 amps. wall board to dimensions of inside flange 


SraB-Loxk System the most flexible and conve- BREAKER PROTECTION AT FUSE BOX 
nient, it is also the most economical ever de- PRICES. Federal Electric Products Company, 
vised. Stas-Lox enables you to get CIRCUIT 50 Paris St., Newark 5, New Jersey. 


FEDERAL, xncoa5ck — 


Stab-lok Circuit Breaker System 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales Offices in principal cities. 
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ENGINEERING REFERENCE SHEET NO. 50-27 


° K Guide for Circuit Arrangement 
At Buckarm Corners 


Two-way, three-way and four-way conductor runs for 
a 3-ph, 4-wire distribution circuit. An adaptation 


from distribution practices of Central Maine Power Co 
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Supply sie 


TWO-WAY BUCKARM CORNER THREE-WAY BUCKARM CORNER 





co 


TYPICAL ELEVATION VIEW of crossarm positions for more than 
one circuit; recommended arrongement to preserve climbing space 
FOUR-WAY BUCKARM CORNER X ond X, are omitted for the four-way buckarm corner arrangement 
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A Valve-Type Lightning Arrester 


al Purpose dimensiona 
for terminal installatiot 
the heavy 


city. For pro 


ily smaller than 
is, yet with pro 


y-duty types" = 
tection of high 


arreste! 


A Genet 


American designs 


tective qualities approaching 
1900,000-amper discharge CaP 
voltage stations and equipment. 
Highly simplified, small, light-weight 
minimum cost. 
ASEA of Sweder 


nce, wit 


design produces 


and manufactul 


research a 
99 now in service, combined 
j engineering de 


ble and proven 


5 12-year 
h over 40,0 
d invest!s 
a complete 


ation ant 


ing experie 
ly dependa 


with O-B's prolonge 


velopment, insures 


product. 


oom a om \ 
49 
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A Radical Improvement in 


Lightning Arrester Performance— 


The O-B HORE 
CONTACT KSC en 


PORCELAIN 

CENTERING — : 

cu Combining Improved Protection 
PRE -(ONIZING 


POINTS Reduced Size and Weight 


GRADING 


«51 Simplified Design, and Low Cost 


SPARK GAP 


ELECT RODE B ha red rights to manufacture valve-type 
PLATE htning arresters under the U. S. patents of ASEA 
Alin ’ Svenska Elektriska Aktiebolaget) of 

t the world’s largest manutacturers of 

7 iupment. Because of this connection, the 
VALVE BLOCK arrester, while new to the American 
all the elements of a mature product. The 

> 


ester represents more than years of 


ins background and extensive research 
PORCELAIN 
HOUSING 


by skilled Swedish engineers lus br 
cation experience resulting 

000 ASEA arresters throu 

phere. This well | 

fully examined and 


ympany 


RUBBER 

CONTACT DISC GASKE 
11 UMEN 
COATING 


CEMENT 


CEMENT ln BARRIER 
SEALING ’ ! 
CAP ; oT 
” 


SOLDER } “a 
SPRING . nse 
COMPRESSION 
PLATE 


END CASTING 


aamete amr 





resulting expense 


‘s 


Gap Structure 


Thorex series gap structures employ re 
sistance grading. Such grading may result 
in a complex structure with high manu 
facturing cost and excessive bulk 
genious Swedish engi 

neers, however, have de 

vised a structure of only 

three simple basic ele 

ments, that is both eco 

nomical to manufacture 

and of small dimension 

when assembled. Un 

usually consistent 

spark-over of the series 

gap structure is produc 

ed by a novel but simple 


pre-1onization teature 


Sealing 


arrester 1s dependent 


action ot 
' 
izn eliminates the 


the inner chan 


» principal one of which 
yositive, lifetime, follow 
isate for any physical 


the gasket material 


One General Purpose 
Arrester 


Excellent protective qualities of the O-B General 


Purpose (Type GP 
necessity of providing various grades in order to 


justify the hitherto conflicting factors of perform- 


ince and cost. The Thorex arrester meets AIEE 
Standard 28A-91C, for 
irrent withstand test 


Thorex arrester avoid the 


100,000-ampere discharge 





Literature Available 
Comp! description otf the i horex 


} valve type 
h 


itning arrester is contained in a new publica 


in pu 


tion explaining in detail its design, operation, and 


lig 


distributed to 


application. This book 1s now bein 
l igineering and operating persor ower 
i should 


ang 


mi i 


COtio Pruute- 
MANS FEUEBLULO OHIO 


> 
i 


—_~ 

.% -. 

= = i 

<< a - 

=> = z 

. _ = 

= _ 

Pe > 

I { 1 
' 


Rep aee RANE Son ee 
wet 
eee eeeeee soe 


know 

With the lig it season now at hand, prompt 
application of this superior arrester may be oppor 
une; both on equipment and at station entry loca 
tions. Stocks are available tor immediate shipment 
Apparatus now on order may be Thorex-equipped 
in preparation for future service. Your initial 
Thorex installation ll be an important and eco 


nical first step in improved station protection 





Double Life for Substation 


af itinued fram page 8 


salvage 


cost. This department re 
worked all of the switches, both 15 ky 
and 5 kv, and put them in top opera 
Bus 
secured from surplus. 
This 

il circuit breakers feeding a cormmor 

bus, which in turn serves two 1,500 


ting condition stock was also 


substation consists of two 


14-2.4-kv 


prin ary 


transformers 


through a metering setup 


circuits, rated at 13 kv 
the rack 
circuit breakers 

the substation was con 
prior to the 
the new transformer 
purchased as a package job 


A dual, 2.4-kv 


throughout the customer's entire plant 


I eeder are 


onnected to switch bus 


oil 


portion of 


through This 


structed installation of 


bays and was 


system is installed 


so that service may be continuous to 
all apparatus when one transformer, 
service line or internal circuit i ovt, 
Disconnect switches in the 2.4-kw bus 


furnish a design exible enough to 
meet present load demands of 1,500 
kva with dual service and also pro 
vide for connecting transformers to 
gether to supply an over-all 
of 3,000-kva. 


ed for an additional transformer bay 


apactts 


The station is construct 


HINGED winding mold in horizontal position may be swung up and 


LOCKING BAR makes rotation of mold in vertical position an easy 
down easily. it can be locked in several positions by pin on end of bar 


task. Hinged mold has resulted in neater and tighter-wound coils 


Hinged Winding Mold Produces Better Coils 


Wn 

I HIS “HINGE ADAPTER’ permits two 
directional rotation of a mold used to 
oils. It 
neater, 
tightly 


rt and 


induction regulat rf 
the operator to get 


bends and a more 


vith minimum eff 


without having contend with loaded bar extends through the mold 


tits 


twisted wires id has locking pin whicl into 


Mold 


one of several positions, 


] t 


Swivel movement 


locked in 
This 
the Sunny sixte 


Elect 


hol "Ss in pipe may 
rotating the mold the threads of 


1 pip which is welded to bra 
bolted to the 


idapter 
Calif 


orp 


ket 


head, A spring 


vas developed a 


plant of Westir 


winding vhouse 


Low Pressure Boiler Supplies Higher Pressure Turbine 


WAYNE C. ASTLEY 
Philadelphia Electric Co 
Philadelphio 


MINOR CHANGES an the 
Philadelphia 


Co's Richmond Station, have 


‘ 
SE RA 


valves and 
lect i“ 


resulted in operating savings of $200 


piping of 


000 per vear. Two small boilers in an 
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Boilers 


supply steam to a hig 


irbine which did not Py unit, rated at 16 
boiler capacity to carry full load (MK) kw. 375 Ib, 825 F (largest single 


shaft turbine generator in the world) 
First Installation : . 


was installed along with two 0,000- 
Ny two (sf 


were supplied by 


(W")-kw turbines lh per ne 


12 stoker-fired 150 
boilers, 


rizer-fired boilers. Al 
$25 


. desuperheating nozzles were 


pulve 
though the 


Ib, B50 I 


boilers were rated at 


(WWI per hr 1f which only 


W 





No. 822 is a one-and-only! 


it’s a revolutionary laboratory development . . . the only 
oriented plastic backing with a successful pressure-sensitive 
adhesive mass 


No. 822 isa single material! 


completely eliminates costly packs, wraps, oily dielectrics on 


No. 822 is applied quickly! 


easily hand-wrapped directly over the splice. Clean, simple, 
completely efficient. One material one quick operation 


No. 822 is 10,000 volts strong! 


nly 9 mils thick yet with over 10,000 volts dielectric strength 
Power factor .0050 (10° cycles). Insulation resistance greater than 
8 x 10° megohms. Dielectric constant 2.6. Exceptional corona 
quenching characteristics 


. 822 is moisture -, solvent-, corrosion - proof! 
known solvent for backing at room temperature No measura- 
10n effect. Water transmission rate 0.24 gms per 100 sq 


continu § unmersion 


No. 822 is versatile! 


Literally hundred ises splicing, wrapping, insulating, corro- 
sion coating of cables, wires, controls, pipes, conducts or what 
' at 


No. 822 samples are free! 


WRITE TODAY for your ple, complete 
specifications and engineering data ress POLYKEN, 
Dept. 5-7, 222 W. Adams Street, Chicago 6, Nhin 


18s 


traetwtn 


olyken ca Say 


INDUSTRIAL TAPE 


222 W ADAMS ST. CHICAGO 6 


installed in the superheater outlet 
headers to be used whenever steam 
temperature exceeds 825 F at the 
throttle or 850 F in the headers to 
prevent graphitization. The two boil 
ers enabled the machine to carry only 
140.000 kw. but tests indicated full 
load could be carried by more steam 
from initially installed boilers. 

At the last major inspection of No 
12. the machine was put in suitable 
condition to carry full load. Excess 
pressure regulator valves on the stoker 
boilers were moved so that two of the 
boilers could be supplied with boiler 
feedwater from No. 12 unit. The two 
boilers were isolated by valving from 
the remaining low pressure boilers to 
No. 12 unit 

Mixing of high and low tempera 
ture steam has made desuperheating 
nozzles unnecessary 

Increase in output from the addi 
tional capacity is estimated at 95, 
000,000 net kwhr a year. Generatior 
of this energy on No. 12 represents a 
saving of $145,000 as compared with 
generation on less efhicient units. Ad 
ditional savings of approximatel 
$55,000 are realized in spinning re 


serve and peak prepared for costs 


Army Engineers Photo 


ROVING OPERATORS and maintenance 
men are transported within the 1,027-ft long 
powerhouse ot Bonneville Dam by three of 
these three wheeled electric vehicles powered 
by two 6-¥ storage botteries in series 


Bonneville Electrifies 
Shanks’ Mare 


ry” 
nec WHEELED electric 


powered by two ©-y storage batteries 


vehicles 


in series provide quick transportation 
ors and maintenance men 
es 


27-ft lor Dp »werhouse 
Dan 
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WORLD e 


COMPLETED LINE SPLICE 


Nicopress splicing unit consists of a steel sleeve for core wire 
ond an over-all aluminum sleeve. 


REPAIR SLEEVE 
(Partially Completed) 


. 
Nicopress is the Registered Trade Mark of The National Telephone Supply Company 


July 3 





F. M. Lewis, resident engineer, the 

3 a ~ e Zi be cars have been found very useful by 

roving operators who take transform. 

er ternperatures, and by electrical and 

TRANSFORMERS i mechanical maintenance men in get- 
ting to and from shops and machines 


STANDARD *SPECIAL The cars are small enough for all 


4 elevators and doors. The vehicle, 
AIR * Oll * WATER-COOLED manufactured by Beall Manufactur 


. ing Co of Cleveland and called a 
or “Widget.” has three speeds ahead, 


POWER DISTRIBUTION © LIGHTING © =» top sired of wrasly 10 mph 
AUTO © ELECTRIC FURNACE ° 

HEATING * PHASE CHANGING ¢ 

WELDING * GENERAL PURPOSE 


Ve TO 500 KVA 
UP TO 15,000 V 


in addition to the manufacture of standard transformers 
the Eisler organization is especially well adapted to design 
and build transformers to the customer's specifications when 
departure from standard construction is desired. Send in 
your specification for quotations 


—<%, 


ee 


RESISTANCE WELDERS je SEND FOR NEW 
SPOT e BUTT ® GUN e SEAM S CATALOG TR-50 


WORK SHEET lifts up instead of over for 


exomination or notation on reverse side 


Reversible Work Sheets 


A complete line of Resistance = « Cut Handling Time 
Welders from ‘« to JOO KVA =; ) 

for oll types of ene. ETHEL A. GIBBS 

So Plant Accounting Dept 
Malden Electric Co 


CHAS. EISLER, Pres. Sietiion, bless 


EISLER ENGINEERING Ry inte 


769 SOUTH 13th ST. NEWARK 3,N.J.,U.S.A. 
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can be saved by having the sheets 
printed in reversed form. It is neces- 
sary only to reverse the work order 
sheet shown to read the foreman’s 
report on physical changes. When one 
page is reversed verti ally, the back 
side of the form immediately appears 
in correct alignment. This method has 
been generally adopted by New Eng 
land Electric System, of which Malden 
Electric Co is a subsidiary 


Double-Arm Dummy | 3 c | i 4 F 


is Lineman’s Helper 


ARTHUR L. VERNON Q ' 
New England Power Co 1 
Salem, Mass 


EASY TO 
WORK AND 
HANDLE 


bucethed SMOOTH 


| Bus 


oped as an aid for a linemon to change 

insulators on crossarms. The foot of the E A TTT 

dummy sits on and between the arms, as “ 

shown in the sketch, or straddles a single 

crossorm. As one end of the arm is raised, ™ t 
bet 

the hooks on opposite end of arm cotch under 

the wire. The arm is then pulled down ond 

secured to the crossorm with o short piece 

of hend-line rope. The wire stays in a 

raised position until the insulator is changed 

The wire is then let down and lies in the 

insulator groove. There is no strain placed 

upon the wire or chance for a slip 
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LOAD BUILDING  commenciar: inousterat 


Lunch was followed by a half-hour 
“Home Forum” radio broadcast 
which is a regular feature from the 
“Leisure Electric Home.” A half-hour 
after the broadcast was set aside for 
a regular 4-H Club meeting 

The girls were shown how to us¢ 
the rotary and flatplate ironers and 
each member was given the oppor 
tunity of ironing a napkin to acquaint 
her with the ease and fun of using 
the ironer The ironer, along with 
the electric dishwasher. seemed to 
have the most appeal to the girls. 

The film “Of This We Are Proud,” 
presented by one of the appliance 
manufacturers, concluded the pro- 
gram. 

Comments of the girls, and the 
1-H Club leaders proved that the pro- 
gram was successful, that it stimu- 
lated interest in “Electrical Living” 

GIRLS were taught use ond core of electric ronge at “Leisure Electric Home” facilities ,,),j proved that homemaking can be 


in 


Teach ‘Electric Living’ to 4-H Club Girls 


Michigan lectrie sunty home demonstration a ts, 
1 facilities of their and the 4-H Clul irman and 4-H 
i Club leaders 
olthce, in an ¢ ti rogran Meetings extended er a period of 
Klectric I d girl two months. Girls came in groups of 
+H Clubs in th rot ' approximately 30 and one-day pro 
From Allen vumts i ‘ gram of five hours was planned for 
the 4H Club enrollme: ittende each group Three demonstrations 
plus 30 girls from two clubs i were planned for each program, in 
eighboring county cluding the electric range. the auto 
The 4-H Club activity folk i matic dishwasher, automatic washers 


progr gi clothes dryer, and the ironer 


ry successful 
scouts and was plar ned or i rem The meeting st irted with a ake 
ise that these girls will b f hor demonstration that included the story Edwin |. Wiegand Co photo 


makers of tomort , of t of the electric range. Girls were in INFRARED OVEN, which is rated ot 378 
program were to: Increase th i truct the use and care of the ©, Provides repid curing action and hard 
Te ay ene a eee ers ae ’ nie Liens hie ah true color to synthetic enamel on engines 
and the community t wquaint the thor rls went to their owr 
student with the cor 


1 
ens 


venience of elec- baked the cakes and prepares Infrared Oven Speeds 


trical labor-saving devices with thei »v lunches 


Enamel Curin 
ntribution to health and welfare; While the main dish finished cook e Cc 9 


nform tomorrow's homemaker ng on the range the automatic washer 1) CURING ACTION and a hard 

if the wide variety of services offered nd clothes dryer demonstrations olor to svnthetic enamel spraved 
boy the company, and its active par ere put on After lunch the girls ’ gaselit igines is reported by 
ticipation in community activities were instructed in the art of loading loch Motors Corp, Los Angeles 
Plans were made in cooperation he dishwasher and were then allowed a b we ou of a rized 


vith the unty extension service, the t load the dishwashers themselves rared oven The 1 nes, 
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For Outstanding Contribution ae 
“ Peansyiventa Power & Ligh Company 
‘ P a . t lore a ae a aeaaes 

to q P bewtr ve 2 eh ewe [Oma om 


KLEGTRICAL LIVING 


EE. P. Werly 
e ‘onnavivansea Power & Light Company 


weed Prise 


memerval Electr Cooking Promation 


F. O. George 
Detrou’ Edison Company 
seound Prise 
Electric ¥ ater Heater Promonen 


Proudly Acclaims These 
HUGHES AWARD 


Winners 


ercied blectrie Cookin 


G. A. Weatherton 
Aentucky and Went ¥ irainia os 5 Louis F. Riegel 
lower Company s/f States Utilities Company 
Second Prize Sevend Prime 


Kiectric Range Promonon Electric Kuchen Prometion 


Whitwell, Chairman FL BL 

Mueller, accepting the awards f 

pany Dwight R. Anneatus. 
Division, presentin 


Fictoint believes that the merchandising. advancements made 

today in the electric appliance field will be reflected tomorrow 

in better living for American people. Thus, all have profited Inc 
* 


Through the continued sponsorship of these Awards, Hotpoint 
foresees recognition of far greater accomplishments than the 
yeors just past have offered. The Hughes Awards of the future 
will record an era of electrical living that, as of today, has (A GENERAL ELECTRIC AFFILIATE) 
barely started. Plan Now to Enter the 1950 Competitions 
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WER SALES 
. iN INDUSTRY 


tires 
ven 
one 
{ four-foo 
radiant heaters The first 
through which the work LIFE in a freezer room, where the temperature wos 12 F. wos nonetheless comfortable 


tor 30 chicks kept warm by four 250-w introred lamps. At the end of two weeks, the weight 


operated at full intensity 
of these chicks wos slightly greater than that of other chicks raed under normal conditions 


nitial heat and to brine the 
very rapidly to the best drviu 
perature Heat tapers off in the 


hws section throwch the wae ofeen. Chicks Survive Operation Frost Bite 


tactors ind INE XPensive my 


trollers t intaw exact i! wc. PIERCE storage plant in Ceorgetown Del 
temperatures Cenerall the heater Industrial Sales Mgr [heir only source of heat was the in- 
in these two . ons operate a Delaware Power & Light Co 


j 1 enerev from four 250-w infr: 
Solisbury, Md frared energy trom t W-w intra 


| t\ 
of full capacit red lamps Otherw ise standard 


titers rated at brooding conditions pre vailed 
prise the 6 cutcks can be kept com After two weeks at a temperature 
nted 12 ft above fo } even at temperatures as low if 12 F. the chicks were removed 
h of the heaters was The Delaware Power & from the freezer room and placed 
urved steel bands. Spacer Lis Southern Div, Salisbury. with the remainder of their flock in 
Alzak aluminum increase the Ma nducted an experiment to a standard chicken house. It may be 
of the oven. Clearance i prove that this can be done with in significant to note that at that time 
sufficient to frared lamps. the weight of the 30 chicks was 
ngines weighing In the experiment, 30 chicks were slightly greater than that of the rest 


which are rotated as pla ed in a freezer room of a cold of the flock 


mvevor speed 


Leather and Light 


B LeCornu, Nashville Electric Service photo 
IN KEEPING WITH the leather merchandise, color of the long, narrow store of Nashville 
Tenn) Trunk & Bag Co vories trom the medium tan of the floor, through the cocoo-brown 
of the walls to the darker shade of the ceiling. The required high intensity lighting— 
90 ft-c-—-was provided by two rows of 4-lamp fixtures alternating with incandescent spots 
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Recording Receiver 


Indicating Transmitter 


Brown Pneumatic Remote Transmission uses small lines of copper tubing to replace long runs 
of expensive and dangerous piping. It keeps high pressure lines at a safe distance... away from 
personnel, away from plant and panel equipment. It lowers the cost of safe, centralized instru- 
mentation... and provides ample power, without appreciable lag, over long distances, 


\ pneumatic transmitter ts located at each point of temperature, pressure of flow measure- 
ment... and sends a signal to a recorder or indicator conveniently mounted on a central panel, 
Result: an accurate and permanent record of distant conditions, all at one location. The pneu- 
matic transmitter is not affected by fluctuations in air supply or by vibrations. And, the volume 
of air required is exceptionally small 


L sed by the thousands in the processing industries, Brown Pneumatic Remote Transmission 


is 1hOW Gaining wide acceptance with power engineers, For detailed information on low-cost 
centralized instrumentation . with safety call in your local Honeywell engineer. He is as 
near as your phone! MIINNG apo iis-llone YWELL RecuLaron ¢ (>.. Indu trial Division, 1568 
Wayne Ave., Phila. 44, Pa. Offices in more than 80 principal cities of the Lnited States, Canada 
and throughout the world. 


Write, today, for a copy of Bulletin 90-1 


I ke od 


i a INSTRUMENTS 


Indi ating lransmiutter 
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AUTOManie 


FLOATING TYPE 
BATTERY CHARS 


“FOR 60-CELL 
ERIES 


CONTROL 


.+.Qives you extreme accuracy and exceptional reliability 


EXPRESSLY DESIGNED for unattended 
station service, the PEC-626 Automatic 
Battery Charger provides the extreme 
racy of electronic control plus the 
xceptional 


reliability demanded by 


type of service 


designing this unit, Power Equi 

ment Company engineers started with 
the rugged components of a manual 
charger, added a magnetic system for 
coarse voltage control, then a simpli 
fied electronic system for fine voltage 


control 


The PECO Charger accurately floats 
the control battery of any power sta 
tion or substation which has a reason 


ably constant switchboard load; fur- 


nishes power to the load and maintains 
a fully charged battery, ready for any 
emergency DC output is sufficient to 
continuously charge 60 lead acid bat- 
tery cells at 129 volts, at a maximum 
rate of 12 amperes, and is automati- 
cally reguloted to within 0.5 per- 
cent, for AC line voltage fluctuations 
of +5 volts on a 230 volt circuit 


Exceptional reliability is shown by 
the fact that if the electronic control 
section should be disconnected, the 
magnetic control section will still auto- 
matically hold the output voltage to 


within * 3 percent of nominal voltage. 


Write for speci- 


fications now! 


POWER EQUIPMENT 


Battery Chargers Battery Eliminators 
D.C. Power Supply Units 


120 


Regulated Exciters 
w and other Special Communications Equipment 


55 ANTOINETTE ST DETROIT 2. MICHIGAN 


INDUSTRIAL BRIEFS 


Infrared Baked Enamel paint jobs 
on automobiles cut costs, are more 
beautiful and last longer, according 
to Mr. Bagby Hall, owner of Bagby 
Hall Motors, Jackson, Miss. Paint- 
ing volume jumped 98° within 60 
days. Over 200 cars were painted in 
the first six The 14 x 30 
ft dust-proof baking oven has 320 


months 


250-w infrared lamps arranged in 10 
rows over the car. 
Additional standing units apply heat 
to the front and rear of car. From 15 
to 30 min time is required, depending 
on color.—B. M. Davis, Mississippi 
Power & Light Co. 


forming an ar 


Flexible Power Supply solves tele 
vision studio lighting problem at 
WCPO.-TV Cincinnati, Ohio. By the 
use of three 50 ft long parallel runs 
of flexible electric power busway from 
which the various lighting fixtures are 
suspended and supplied by means of 
trolleys, complete flexibility is at 
A hook stick 
the lights back 


them in any 


is used to roll 
and forth o 
direction. 


tained 
point 
Thirty cir 
cuits are available in three busways 
Electric Furnaces increase produ 
tion, improve products and result in 
better working conditions and im 
proved emplovee efficiency at the ( 

lumbia Steel and Shafting Co, ¢ 

negie. Pa 


rect ntly 


Iwo heat treating furns 
converted fron fuel 
to electric 


were 
hea ings al d two 
furnaces installed 
adapted to 


heating 
idditional electri 
| lectr ( 


heating is easily 


rmtomaty nt | ind 
throughout furnaces 
Largest furnace is 1.000 kw.—kK. P 


Allen. Du juesne Light Co 


prov ides 


uniform heat 


Resistance Welding steps up pr 


duction, lowers cost and improves 
quality of weld and welded product 
at the Forbes Steel Co, fabricators of 
wire fence. Seventy resistance welders 
replaced about 70 magnetic conta 
tors and mechanical welders on fow 
machines. Where an average of 1,000 


welds per machine were made every 
minute, re plac ement of tips and parts 
sulted in about 15 min down time 
per & hr day. Ignitron tubes in the 
new welders have an average life of 3 
» vears on 24-hr operation. R. D 
nger, G.E. Co.. Pittsburg! 
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oer enta- prot 


laxop henal 


Here’s one way to cut maintenance costs. Specify 
PENTA-treatment for all crossarms. A’ low-cost 
PENTA-treatment gives crossarms effective protec- 
tion against pin hole decay and end rot, chief 
causes of crossarm replacement. 


Penta’s low solubility and volatility mean less 
leaching and “cooking” out under adverse climatic 
conditions— assure long lasting protection. 


Men like to work with “PENTA-treated” wood. It’s 
clean, easy to handle and nonirritating. 


For technical information about PENTAchIloro- 
phenol, consult your treater or write to Dow, Dept. 


a penta 


THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
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NEW EQUIPMENT 


Running Board and Swivel 


APTER THE TOW LINE is up, pole 


climbing is said to be unnecessary to 


overhead wire 


‘ omple te 


made of a 


pulling when 
use is running 


sled-like 

ard with ball bearing swivel clevises 
The running board is reported to slice 
over the croasarms, the swive Is Keeping 
the conductors straight 


Instead o! one set of conventional 


thrust bearings, two or 


radial ball 


one against the 


Swivels are 


more angular 


bearings working 


other, divide the load 


made of cadmium plated 


steel and are available in a complete 


sizes and atvle as tor both over 


: ' 
iead and underground pulling 
Galvanized running boards are 


m three sizes which will handle 


e conductors 


A. B. Chance Co, Centralia, Mo. 


~ 
a 


Hook-on Wattmeter 
Wiis 1 = ‘ 


wOokK-on Wwattmeter 


active measure 


le signet wk to 


irrent-carryin cor 


ire connected 

tt waltmeter 
measurement 
wok-on unit 

1 permits selection 
power measurement 
reading» 


100 kw full scale defle: 


trom 3 to 
thon 

General Electrie Co, Apparatas Dept, 
Schenectady 5. N.Y 


Oil Transfer System 


CLOSELY CONTROLLED processing te n 


peratures are said to be provided by a 


electr oil transter system with 


need for pressure equipment 


systems are reported of use in 


heating tor entriluging ot insulat 


: oils for h voltages, transtormers 


oil-filled ca 


ating jacketed vessel 


iipment or 


latens, et They are 


limited 


i | Sih 
Martin-Quaid Co, Hynes Electrix 
Heating & Process Div, 1839 W 


Sedge 
ley Ave, Phil Iphia 32, Pa. 


Breakdown Tester 


Tue New, semi-portable Series 57( 
of Hypot insulation 
breakdown testing instruments is being 


high potential 
manufactured with test voltage ranges 
up to 30,000 vy ac and capacities to 
1.65 kva. The output 
variable 


is continuously 


from zero to maximum \ 


breakdown, or circuit in 


short equil 
tested, high volt 


which has a re-set 


ment eing trips a 


age cutout switch 
on the panel 


1 


Instruments are housed in a steel 


ase measuring 20 in. wide by 16 in 
16 in 


light are 


deep by 


Voltmeter and test 
behind 


high 
pile t heavy 


Special electrodes for dielectric strength 


glass 


furnished 
Associated Research, Inc, 3755 W. 
Belmont Ave, Chicago 18, IIL 


testing can be 


mtro levice 


the Mode ] 


controlling 

i to reduce the 
variations of 
the desired con 
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[' there's anything to get hold of, Hubbard 
i-11-44's take a grip-—and keep it. The screw 
is sharp pointed for easy starting by hand. The 


threads are deep, sharp, clean-cut, and the root 


diameter increases slowly. This gradual taper 


means easier insertion and a better hold . . . and 
the threads are cut clear to the basé, so that the 
screw takes a grip in material considerably thin- 
ner than the full screw length. The screws are 


made of galvanized steel or non-ferrous metal, 


And note the construction of the insulator; 
tensile strain is taken by metal, the porcelain is 
subjected to Compression strain only. “Metal parts 
in tension—porcelain parts in compression” has 
been a principle of Hubbard Wireholder design 
for more than 35 years. The porcelain is ac- 


curately molded to avoid high spots; and the 


wire bail is sufficiently flexible to adjust itself to 
HUBBARD the contour of the insulator 
No. eoee 4-11- 44 Hubbard 4-11-44 Wireholders far surpass recom- 
I 
WIREHOLDERS j mended ratings on standard house service con- 


ductors. Millions of installations have proven 


their unfailing dependability. 
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ol or { 


epecihe peimt o reterence 


Compensation for the various heat 
or thermo-inertias is accomplished 
inserting in series with the control 


hermocouple a microvoltage which 


either adds to or subtracts from the 


ontrol thermocouple emf 


Wheelco Instrament Co, Harrison & 
Peoria St, Chicago 7, Hl. 


Fluid Coolers 


Ain-Cooiine jacket 


ify are rectihers 


il tue et ) 


Uh. Trane Co, La Crosse, Wis 
Lighting System 


ADVANTAGES of incanck 
pearance of fluoresce 


arrangement 


nounted. It can be re-lamped trom the 


floor with a lamp changer 
Silvray Lighting, Inc, RKO Bldg, 
Radio City, New York 20, N. Y. 


Weatherproof Duct 


Low -REACTANGE feed-in duct ot 


weatherproo!t design is available for 


installation in horzental runs as well 


There is a gal 


‘ rt r 
as to ve ‘ . 


vanealed stee! enclosure around = the 


standard structure suitable drip hoods 
are provide ind lap pomts are posi 
tioned to exclude rain or dripping water 
The bus 

ing materia are 
24-in 


resisting 


insulat 


bolted 


bars and enclosing 


lamped and 


together or centers to give 


strength tor stresses caused 
90,000 


4,000 


excess of 


600 to 


shor circuits in 


mp. Ratings are from 


j 
imp O00 v or less 
Square D Co, P.O. 


Park Annex, 


Box 272, 


Roosevelt Detroit 32, 


Mich. 


Timing Motor 


A new tive of standardized ac tim 


motors is of the svnchronous hys 


Main features of the m« 


resis type 
| 


ure stated to be high starting a1 


torque, and quiet operatior 


variations up to . oft lin 


said to run at ft 


peed. Other 


they are 
features it 
ow-speed rotor shaded pole 
lubrication 

4. W. Haydon Co, Waterbury, Conn 


ting, and capillary 


MORE NEW EQUIPMENT 


Just Received 


Appearing Next Issue 


DISTANCE GROUND RELAY 


€ ’ 


1*¢ 


WATTHOUR DEMAND METER 


watt i, met 


CATHODIC PROTECTION RECTIFIER 


feot 
ri re r 








RELAY TEST SET 


Insulation Sheet Stock 


IMPROVED arc 
and low 


resistance, impact 


strength water absorption 
properties are claimed for a new grade 
of electrical insulation sheet stock. It 

said to be particularly adaptable for 
coil washers and spacers, slot wedges 
and end laminations in electric motors, 
4s spacer sticks in transformers, and as 
base plates in switchgear. The lami 


grade MM, is 
Alkyd 


nate, known as Glasti« 


a Fiberglas-reinforced base 
Polyester 

Owens-Corning Fiberglas Corp, To- 
ledo 1, Ohio 


Cable Reel Grab 


Five-THOUSAND-POoUND reels of cop- 


per wire are handied with a new cable 


reel grab eq 1ipped wit a motor-drive 


expanding arbor he arbor, when 


threaded and ex 


into the reel cores 
iold the 
\ double hoist 


with the 


panded, is said to reels se 


} 
irely in any position 


carrier, designed for use grab, 


conveys and turns the reels 


Oists 
' ' : 
(Control for all motions ts centered in a 

endant pushbutton station 
handle reels 


Ww in. O. D 


The grab was made to 
with 5-in 
otors are use i: Two 
ol 3 toms capacity, 
travel and one for 


i expandi 


The Cleveland Crane & Engineering 
Co, Cleveland Tramrad Div, Wickliffe, 
Ohio 


Magnetic Starter 
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you can 6€ SURE... 1¢ is 
Westinghouse 


to starting synchronous motors... 


and 


*. 
2000” 


The amazing new ASR field relay is the secret. 
This simple, easy-to-adjust relay is now the 
heart of every Westinghouse synchronous 
motor starter. 

It is polarized so that in starting your 
synchronous motor it always picks the favor- 
able angle to apply the field excitation, thus 
avoiding pole-slippage and consequent 
line disturbances. 

Its positive and accurate operation is not 
affected by voltage, temperature or length of 
service. Once set, it smoothly slips your 
motor into step—on every start. 

There is a SLIPSYN control for starting 
and protecting all types of synchronous motor 
drives. Every SLIPSYN control will give you: 
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SYN otwors finds the favorable angle 


iON 
BANC! 


§ OUT PROTECTION to automatically stop 
the motor in case it pulls out of step. 


DUAL THERMAL PROTECTION of stator and 
rotor windings by separate relays. 


INSTANTANEOUS UNDER-VOLTAGE PRO 
CYION. Time-delay protection optional. 


rec ri 


For complete information on SLIPSYN, 
call your nearest Westinghouse office or write 
for Booklet B-4379. Westinghouse Electric 
Corp., P.O. Box 868, Pittsburgh 30, Pa. 3-21587 
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tact pressure is said to be increased, 


while power consumption is reduced 


The ar s guided across and he en 
quenching and baffle plates for maxi 
mum suppression. Heatproof silicon 
chutes enclose each contact, Contacts 
are shaped to form a magnetic “blow 
out” field which forces the are in the 
direction 


load relays have one-piece inter 


proper Thermal-type over 


inge 
able heaters. 

The Arrow-Hart & Hegeman Electric 
Co, 103 Hawthorn St, Hartford 6, 
Conn, 


MEGOHM BRIDGE 
ance elements and insulation resistance 
may be performed with the 635-A Wheat 
stone-megohm bridge. Volume resistivity 
may also be determined. It is designed 
for direct reading between 10 and 1,000, 
000 megohms. Operation is from 115 vy, 
60 ¢. 


Shallcross Mfg Co, Collinsdale, Pa. 


Measuring  resist- 


Recycling Timers 
ELECTRICAL CAM recycling timers 
Series CM, are designed to repeat defi 


nite electrical “on” and “off” time 
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cycles. The manufacturer states that 
over 650 different time cycles-——from 
one revolution in 15 sec to 1 revolution 
can be obtained from the 11 
The cam 


in 72 hr 
different timers in the series 
is adjustable for on-off cycles rang 
ing from 2% to 98% of the total over 
all time cycle 

Industrial Timer Corp, 117 Edison 
Pl, Newark 5, N. J. 


~~ 


HIGH FREQUENCY ALTERNATORS 
A new L-ph or 3-ph homopolar inductor 
ahernator with electronic exciter regula- 
tor may de used as a power supply for 
induction heating. and motor drives on 
high speed machine tools and instru- 
ments. It is available in sizes to 10 kw, 
frequencies to 1,500 eps. 

American Electric Motors, Inc, 4811 
Telegraph Rd, Los Angeles 22, Calif. 


MORE NEW PRODUCTS 
about which you should know 


Cornecti-Diusimien Eveerme Corr 
Soutn Praineieco, N. J., has added 
type I} rw electrolytic 
eapacitor to its line of Bakelite-cased 
Available to 150 pf at 110 v 


where starting cycle 


motor starting 


capacitors 
ac, it is for use 
does not exceed 60 one-second starts per 
hr. . . . Steruinc Evecrric Motors 
Inc, Tececraryn Ro at Atiantic Brivo 
Los Anceves 22, Cauir 
Ing its Spe ed Trol motor with provision 


, is manufaétur 


for sealing speeds at a positive setting 
or within predetermined range; applica 
tions include, agitators, mixers, grind- 


ers fer ders 


Pyrene Mec Co, 560 Be_mont Ave 
Newark 8, N. J., is marketing a fire 
extinguisher in a stainless steel shell 
with a carbon dioxide pressure cartridge 
that need be replaced only when ex- 


tinguisher is discharged 


Tue Batpwin Locomotive Works, 
Testing Eoutrement Dept, Puicaper- 
peta 42, Pa., offers the Model BA-1 
bridge and amplifier for use in measur 
ing almost any mechanical reaction in 


conjunction with the SR-4 strain gage. 


... Hemnemann Exvectnric Co, Trenton, 


FIRST CHOICE 
for 

© PERMANENCE 

© HOLDING POWER 

© LONG LIFE 

© SAFETY 


They speed up work and pro- 
vide dependable anchorage in 
new construction and main- 
tenance. Quick and easy to 
install— made of tough rust- 
resistant malleable iron — their 
holding power “tops” all oth- 
ers. Available two-way, three- 
way, four-way and cone types. 
Write for facts. 


Exclusive 
Everstick 

nut housing. 
Locks anchor 
firmly on rod. 
No chance of 
rod slipping 
thre enchor 


EVERSTICK ANCHOR CO. 


Manvtacturer of 
“THE ANCHOR OF MERIT” 


FAIRFIELD, IOWA 





YOU CAN =) 


DEPEND ON BARTLETT 
for your Line Clearance work 


D! PENDABILITY .. . that’s why more and more 

utilities call upon Bartlett. “We want to deal 
with a strong, reliable organization that has the right 
equipment, adequate facilities no matter how big the 
job, and thoroughly trained men who have the ‘know- 
how’ to get the work done right and on time. We 
prefer a company nationally-known for ability. It’s 
vood business and good customer relations.” 


pe IR 





° SLOse 
UPERVisio 
N 


DANTLET 


TREE EXPERTS 


HOME OFrFrict RESEARCH LABORATORIES A EXPERIMENTAL CROUNDS, STAMFORD, CONN, 


Pr LOCAL OFFICES: Rutland, Windsor, Vt.; Milford, Peterboro, Rochester, N. H.; Cam- 
. Manchester, Osterville, Pittsfield, Mass... Providence, &. 1; 
|, Westport, Conn. Islip, 


Roanoke. 


| NX ] has introduced 100-amp outdoor 


| service equipment which may be sealed 

| by the power company, and the cover 
over the circuit breakers padlocked by 
the user 


Leaper Exvecrric Co, 3500 N. Kenzie 
Ave, Cutcaco 18, It, is producing a 
portable 20-w fluorescent sun lamp that 
can be mounted on a stand, flush to 
walls, or ceiling suspended . Kewvi- 
waror Div, Nasa-Kervinator Corp, 
Derkorr 32, Micn., is manufacturing an 
electric air dryer that will remove ex 
cess moisture from the air; operates 
from 115 v ac 
Pioneer Parents anp Propucts, 25 
N. Franxiin St, Cutcaco 6, It., has 
introduced a new line of foot switches, 
including models rated 12 amp, 125 v 
| ac-de and 10 amp, 125 v ac-de 
| Motpinc Corr or America, 58 Wey- 
Rosset St, Provinence, R. 1., has multi- 
| electrode hermatically sealed terminals 
| operating at 3,000 v peak at sea level, 
15 amp rms 


Rock Bir Sates & Service Co, 2514 
FE. Coumpertanp St, Puraperenta 25, 
Pa.. is making tungsten-<arbide insert 
drills for drilling holes in materials 
such as concrete and stone, . . GEN 
erat. Puotro Propucts Co. 15 Sum 
wir Ave. Cuatuam, N. J., is marketing 
i portable electric printer that is said 
to reproduce written, typed, printed, 
drawn, or photographed material; 
weighs 214 Ib 


SOUTHWESTERN InpustRiAL ELLs 
Co, 2831 Post Oak Ro, Hous 
ron 19. Tex... has designed an electronic 
potentiometer said to be suited for pH 
measurements: range is from 0 to 3v 
Praskon Div, Lissey-Owens-Forp 
Giass Co, Torepo 6, Onto, has intro 
ced a thermo-setting plastie called 
Plaskon Alkyd which is being used in 


maunett starters 


Tur Grorce W. Bore Corp, Dera 
vAN, Wis, has announced a 10-turn 
counting dial designed for use with the 

ipany’s iV-turn potentiometers, or 
other 10-turn multitarn device 
Tne Moro-Treue Co, 1953 E. 591x Sr, 
Crevecannb, Onto, is making an electric 
pallet truck only about 2 ft longer than 
the load it will carry 


Tue Syntron Co, 205 Lexineton, 
Homer Crry, Pa., offers a vibrating test 
sieve shaker for lab screen analysis 
work that uses six 8-in. testing sieves 
110 v ac, 100 w Bert TeELerHone 
Lanoratortes, 463 West St. New York 
14 N. ¥ 


“electric eve”, the Phototransistor. 


has developed a new type of 


er tora pre to- 


mes enough to 


July 3, 1950 @ ELECTRICAL WORLD 





Pe a Ame a oal 
Se ene 
in the Southwes? 


FOR DEPENDABLE ON-THE-JOB PERFORMANCE 


“ONTINUOUS, trouble-free insulator service counts when it comes to lower 

i maintenance and replacement costs on transmission lines. That's why 

more and more successful power companies are specifying Victor suspension 
insulators. 

Even under the most severe service conditions, you can rely on Victor's 

rugged suspension insulators for years of uninterrupted transmission. Each 

ote. 000 ne. 900 one is rigidly inspected and tested at every point of manufacture, and must 

Clevis type Ball and socket type easily meet all NEMA standards. For you this means dependable performance 
on the job! 


VICTOR No. 800 and 900 Ge All 


{ 
i the 70 CALL YOUR VICTOR REPRESENTATIVE 


60 cycle wet fashover ( A. Perkins Co., Boston * T. B. Dally, Jersey City * John J 
Pos. impulse Rashover 5 L. Morris Landers Co., Atlanta, Charlotte * 
Neg. impulse fashover 


Herrity, Washington, D. ¢ 
Centinental Sales & Engineering Co Pitteburgh © HJ 


Schwarberg. Cincinaati * David D. Schneider, Lowiewile * Hraited & Bair, Detroit * Homer ¢ 
Dry arcing distonce Hall, Princeton, Ind. * Gaide & Dunlap, Chicago * Alton M. Johnson Co., Minneapolis * H. it 
leckage distance 


impeoct roting 
M ond E strength 


Kech, St. Lewis * Fred BR. Hearn, Se. Louis (4 ftom Mo. © Chas. L. Ward Co, Kansas City, W 
Southwest Seles A Service Co Shreveport * George bE. Tarbox, Denver * Myron Swendson, Boise 


Maydwell & Harteell. Sen Francisco, Los Angeles, Portland, Seattle 


Alee distributed nationally by Line Meaierial Company 


i a h  @ ) a . - é Look for this 


ide mork of 


INSULATORS Inc. | pad pb 


VICTOR, NEW YORK 
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NEWS ABOUT PEOPLE 


Forman, Liecty, Others 
Promoted by Calapco 


Four executive 
made hy 
Co 


Forman, Jr 


changes have been 


Central Arizona 


Light & 
Power 


AH 


view president He will 


has been made a 


continue to serve 


John | 


formerly assistant secretary and 


as assistant to the president 


Liecty 


A. H. FORMAN, 


z 


Che ee. 


JOHN L. LIECTY 


Milo 7 
secretary and 


liam FE. Muelle us been « 


visor of corporate securities, also 


vas 
promoted to assistant secretar 


Forman joined Calapco last vear as 


assistant to the president. He had been 
president of Mis 


sissippi Power & Light Co. He has had 


experi 


assistant to the vice 


more than 23 vears of utility 


ence, specializing in rate and budget 


matters 


130 


Liecty has been with Calapeo for the 
past 14 He 
secretary assistant 
1946 


White joined the utility 25 


years has been assistant 


and treasurer since 


years ago 


4s an accountant 


then he has 


istomer depart 


since 
peen manager of the « 


meat and, for the past four years, as 


sistant treasurer and auditor 
Mueller 
27, has served in the accounting de 


the 


with the ompany 


since 
iv 


partment and for past four years 


nas been in charge of corporate #6 


irities 


South Carolina Officers 
Reassigned after Merger 


several executive shifts have 


been 
& Gas 


South 


made by South Carolina Electri 
Co alte } merger into it o 
Carolina Power ¢ 

Busby, who was vice president 
oper the 
Carolina 


irge ot ations tor former 


South Power Co, is being 


transferred to the ofhee as 


Columbia 
system vice president in charge of op 
Homer M 


in Charleston as vice president in charge 


of all industrial 


Pace will remain 


and com 
will co 


departments u 


agricultural 
ty «ae velopment He 


ite with other 


hut 


also 
the 
elopment ind 


administration of 


the furtherance of employee 
relations programe 


Lew . Vice is bye ‘> 
Columbia to Charlies 

of electric and 
nh promotion, advertising, 


and 


ning, prog 


president 


irom 


a> 


1dministration of em 
ams, and the 
lishing of company pu 


been in chat 


been 

general cl ree 
with specific re 
supervision of im 


ction jobs 


As prev vusly 
W, May 8 p 72 
the 


Ernest 
pre sicle nt of 


former 


a Power Co. is executive 


ie esident of the combined svstems 
Me Meekin president of the old 
Carolina E&G 


continues as presi 


Cincinnati G&E Elects 


Turner Vice President 
M. Turner 


pr sident of Cin 


has been ele ted vice 
innati Gas & Electric 
Co and its subsidiary, Union Light, 
Heat & Power Co 
Turner has been in the 


1) year He 


‘ | » Citv of 


itility indus 
rained operations 


Seattle 


Cc. M. TURNER 


and Puget 
For 


eer with th 


Sound 
five years he 


Wash 


latory commission in 
Bond 
ts subsidiary, Ebasco 


d has 


varlo 


ned Electric 


served them 
s parts of the 
a member of 

f Edison Electric 
Association of Edison 


npanies 


Georgia Power Creates 
New Post, Advances 5 


al staff char ges have been made 


reia ower tuo 


I 
Wallace 


i80Tr, was appointed assistant to 


Atlanta division sales 


the vier 


president in charge of opera- 
tions 

Fdward ¢ Ha 
pointed to the newly created position of 
He oined the util- 
ity in 1941 and has been Athens division 
sales s 194] 

J. F. Pennington gene ral s iperintend- 
ent of transn 


mond has been ap 


assistant secretary 


Ipervisor since 


ission and distribution 


July 3, 1950 @ ELECTRICAL WORLD 





EVERY KIND IN STOCK 


BARS, CARBON STEEL — Hot rolled and cold 
finished rounds, squores, hex's, etc. 
STRUCTURAL SHAPES — Channels, angles, 
lt and H beoms, etc. 

PLATES —Sheored, U.M. and mill edge, many 
types incl. abrasion resisting, E-Z-Cut, etc 
SHEETS.—Hot and cold rolled, many types 
ond coatings, cut fo exact sizes. 

TUBING — Seamless and welded mechanical 
ond boiler tubes 

ALLOY STEEL -—Low, medivm and high cor- 
bon alloys, as-rolled, annecied, hect treated. 
Also tool steel, oil ond water hordening. 
STAINLESS STEEL — Allegheny bors, plotes, 
sheets, tubing, pipe and fittings, etc 
INLAND 4-WAY SAFETY PLATE— For Oa 
flooring, romps, stair treods, product 
applications, etc 

REINFORCING STEEL — Bors and occesso- 
ries, spirals, wire mesh, etc. 

OTHER PRODUCTS — Babbitt metal, machin- 
ery and tools for metal fabrication 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK BOSTON . PHILADELPHIA . DETROIT . CINCINNATI 
CLEVELAND ¢ PITTSBURGH « BUFFALO «© CHICAGO «+ MILWAUKEE «+ ST. LOUIS + LOS ANGELES « SAN FRANCISCO 
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The bearings 
of these 40,000 
KW turbine 
generators are 
insured against 
bearing failure 
by Bowser oil 
conditioners. 
"ee, 
nae J 
i 


= ak ed 


THESE © ENEMIES 
OF TURBINE OIL NOW.... 


1. Turbulence 4. Heat 
2. Air Entrainment 5. Metallic Contact 
3. Moisture Contact 6. Removal of Inhibitors 


When turbine bearings “stay-on-the- 
job,” costly shutdowns are avoided and 
less standby equipment is required. 

o * a. 


Write today for your copy of this new 
bulletin’ on the improved Bowser 
method for conditioning turbine oils. 


BOWSER, INC., 1384 Creighton Avenue, Fort Wayne 2, Ind. 


LIQUID CONTROL SPECIALISTS SINCE 1885 


transferred from GE to Trumbull in 
1946 as a designer and was appointed 
designing engineer in 1947. James 
P. Pollard has been appointed resident 
manager of a Puget Sound Power A 
Light Co office at Bellevue, Wash He 
oined Puget Power in 194] and most 
recently has been in the administrative 
staff of the central division. . . Samuel 
Sibley, Springfield, IIL, engineer, has 
wen employed as manager of the munic- 
ipal electric light and water facilities 
t Rantoul, Ill 


Roberts Vice President 
of Florida Power & Light 


Richard B. Roberts, Jr, director of 
economic research for Florida Power & 
Light Co since 1946, has been elected 
a vice president 

Roberts is the author of a number of 


rticles on the economic development 


RICHARD B. ROBERTS, JR 


of Florida, and data from studies made 
inder his direction have been made 
available to civic and governmental 
groups working on industrial business 
projects 

Before joining the Florida P&L en 
gineering department in 1926 Roberts 
worked for Pernwtit Co, New York City 
and American Foundry Co, Newark 
N. J In 1927 he was made western 
division sales manager of the utility, 
with headquarters in Lakeland. and 
eight years later industrial sales man 
ager He was appointed ge neral sales 


manager in 1936 


A. N. Prentice, assistant to the vice 


nt and general manager of Ohio 
Co, has been named assistant 
| manager of Indiana & Michigan 
o. Prentice, who has been 
‘ower since 1928, also is a 
+} 


e board of directors of the 


in Gas & Electric Service ( orp 
r personnel changes at Ohio Power 
appointments of William J. 


Mewart, « rintendent of the 


I central 
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™ 7 Quintern serested le 
*Nh@ Lionel a, ra insulating 07" of 
as insulation poratio sheet, 
windings or o 
first day 


& 
8Vallabie. 


"@anica) str 
and = 
b es; e@cla 


It Shou} 
8Vel¢ 


d be 2 
Pers of 


Lionel has satished itself that through 
Quioterra, they have « step-down 
transformer that is virtually harm 
proof for their customers of all ages. 


“Railroad” discovers 


Ate insulation adds new safety factor for customers 


Report AFTER REPORT from users of 


time and money in their manufacturing 
Quinterra shows that this revolutionary, 


operations, as well! 


new Johns-Manville purified) asbestos 
high-temperature electrical insulation is 
effecting major improvements In trans- 
former design 
And more than 
show that 


that. These reports 
manufacturers are not only 
obtaining important sales advantages for 
their electrical products through the use 


of Quinterra . . . but they are also saving 


This paper-thin, continuous sheet in- 
sulation is being widely used in trans- 
formers and coils. Its lasting dielectric 
strength, due to its resistance to pyrolysis 
(deterioration from heat), assures a great- 
er safety factor and longer operating life. 
Quinterra withstands substantially high 
er temperatures than the hot-spot limit 
of 130C for Class B insulations 


QUINTERRA 
Vv cuts factory rejects 


V reduces complaints 
¥ improves production rate 


Vv produces more uniform product 


¢ cuts costs of 
operations 


foto 


Johns-Manville 
Box 290, New York 16 


Johns-Manville 
ELECTRICAL INSULATIONS 


yt, ¥.. 


Kindly send me a copy of your 
booklet on Quinterra Electrical Insulation (EL-34A). 
Name 


Com pany 
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PLANNING 


Source 


Flecirical World 


A PLAN 


to give your Residential Sales a Lift 


Show the building industry how easy it is to include new electrical 
features in homes...then watch your residential sales expand. That 
is the idea back of a new Better Homes Bureau Load-Building Plan. 


First, a book...“Design Details for Electrical Living Homes” 
that illustrates the results obtained by including smartly designed 
electrical features in homes. Then, it provides architectural draw- 
ings and wiring diagrams that show how to get the results illus- 
trated ... cove, cornice, valance, pin-hole spot and other built-in 


lighting ... better-planned kitchens and laundries. 


By providing architects, builders and electrical contractors with 
the know-how on modern electrical techniques, you build a solid 
foundation for consumer promotions on electrical planning 


Second, a bulletin of suggestions on ways the book, and the 
information in it, can be used to promote better electrical plan- 
ning, and the greater usc of electricity in the home. 


Third, an example of how one utility built an educational 
advertising program around the electrical planning theme. 


Ww hy ask the 
Building Plan? The Design Details booklet (B-467 1) is available at 
low price of $7.00 per 100 copies W rite to Better Homes Bureau, 
Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 


not for a copy of Better Homes Bureau Load- 


you can 6€ SURE... ie is Westinghouse 


G-10112 


- ee) oe 


BETTER HOMES BUREAU 


since 1945, was named operating man- 
He has been with the company 
1918. New operating 
menager is R. O. Conwell, system op- 


A. H. Wade 


was advanced to system operator 


ager 


since assistant 


erator Jr, assistant oper 


alor 


Graybar Makes Henges 
Assistant to President 


district 
Co, has 


W. FE 


manager 


eveland 
Electric 
been named assistant to the president 
C. E. Kirkpatrick, manager of the com- 


Henges, C 


for Graybar 


W. E. HENGES 


pany’s Memphis branch, will succeed 
Henges in Cleveland 

Henges has been with the company 
1913 he was hired as a 
receiving clerk at St. Louis 
a salesman in 


since when 


He became 
1919, assistant manager 


in 1936, St. Louis district manager in 


1942. and Cleveland manager in 1944 
he He 
is president of the Electrical League of 
Cleveland 


Last yea was made a director 


New Assignments 


C, C. Gabler has been appointed as 
sistant manager of the power and me- 


hanical division 


for General Electric 
Co at the Atomic Energy Commission’s 
Hanford Works, Richland, Wash. He 
went to the Hanford Works in 1949. . . 
R. W. Barkley has been named to the 
newly created post of superintendent of 
public utilities in Galion, Ohio. He has 
of the Franfort 
Henry F. Malk- 
ntendent of the 
meter and appliance servi 
of Valley 
Co, Pawtucket, R. I He suce eeds War- 
Haskell who retired Charles 
Bangert, Jr. has been named product 


been superintendent 
Ind.) power plant 

owski is the new super 
e depart 


Gas & Electric 


ment 
Bla Kkstone 


ren 


planning manager of Trumbull Electric 
Manufacturing Co., Plainville, Conn. 
His created division 
and screen product suggestions and ini 
tiate new product development and im- 
provement of existing products. Bangert 


newly 


will assess 
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A175 kw Diesel Electric unt in a prominent eastern atil- 
ity plant, with more than 14,000 hours service to date, 


Pwo 1.000 kw Diesel Generators im a 
well-known mid-western public utility. 


150 kw CP Portable Generator unit 
for public utility emergency service. 


500 kw CP Portable Generator unit 
for public utility emergency service 
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DIESEL 
AND 
DUAL FUEL 


ENGINES 


for every Pablic Utility purpose 


Available in sizes ranging from 120 H.P. to 1750 
H.P.. CP engines can be furnished either for 
straight Diesel or Dual Fuel operation. ‘The CP 
line includes both normally aspirated and super- 
charged engines, all the latter incorporating the 
thoroughly dependable Elliott-Buchi ‘Turbo- 
charger. 


Write for further information, 


Cuicaco Pneumaric 
TOOL COMPANY 


PMEUMATIC TOOLS © AIR COMPRESSORS + ELECTRIC TOOLS © GIESEL ENGINES 
ROCK DRILLS © MYDRAULIC TOOLS + VACUUM PUMPS «+ AVIATION ACCESSORIES 
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EE TRIMMING 
3214 ae elo) 


IMPROVES 
OPERATION 


‘ are 
myportant 


tulld ¢ 
than 


BARTLETT COMPOUND 
LEVER INSULATED 
TREE TRIMMER 


No. 1-B 


Bakelite Insulator-tested 
Lever He 
easily. th 


volts. Compound 
13 in 
materials —a ties 
made 


t ram fess 
class, lasuns 


with me puece p le 


sectional pole as you wis 
feet. Sitka spruce 

Also Pole Saws, Ha 

Two Hand Pruners 


Thread Tree Rox 


ish for 


Publi 


ag 


MANUFACTURING CO. 


port Me Cee Le Tae 
DETROIT..... MICH. 


rial assistant in the 
George VY. 
of the 
department, as 

and Elmer F. 


engineer al 


(_anton 


Patterson, 


saistant 


manager 
‘ smmercial industrial 

sdministrative assistant 
Shaffer. industrial 
Zanesville, as supervisor of industrial 


sales. Lloyd A. McLean, central division 


power 


subetation iperintendent succeeds 


Stewart as division iperintendent 

retired as choirman 
committee of Weston 
Newark, 


Caxton Brown | 
of the executive 
Electrical lr strument 
after 49 vears with the company He 
1939, 
and chairman of the 
1947. Brown 


board of directors 


Corp 


was elected vice president in 


19h 


nimittee in 


president u 
executive co 
vill remain on the 


i as a consultant 


OBITUARY 


Terrell H. Walker, 65 


rvice and eres 


manager of the 
tion department of Com 
stion Engineering-Superheater, Inc, 
iin New York City 


Hle was 


June 9 after a 
considered an 


1¢ installation, starting up 


ol power pliant equip 
Iker had worked for General 
Electric Ce 
& Webster 


he 


ansett 


f power ay 
Electric Co, 

attack at his 

nor, N. ¥ 


mpleted 30 


June 2 
years 
which he began 
tive in the lighting 
id served the Ilu 
a a ety as chai 
rd of examiners 


1 publica 


James H. Wells 
& We 


Martin J. Brennan, 

ers sal Ss re 
Storage B 
Detrouw May o 


company s Detr vit 


ttery to 


issistant 


nrg 
four eo 


can Have Beautiful 
WELI-LIGHTED STREETS 


with 


KERRIGAN 


STANDARDS 
Like These. ... 


sng new Kerrigan 
Standards t le antiquated lamp posts 
«+» With KERRIGAN Weildforged LIGHT- 
ING STANDARDS, designed and engi- 
neered to make night-driving in your 
town just like dey ° anterde thet 
meet the highest engineering stendards 
for highway end street lighting. 


. . Notice whet one pr 

nessee town did to light it 

check the Kerrigan specifi 

te see how much more Kerrigan Stand- 
ards offer you. 


Vv Shafts (20°, 25°, & 30') and Mast Arms (4 
6, @, 10°, 12° & 15°) to conform to 1.ES 
recommendations 

¢ Continuous Tapered Octagon shafts from 
open hearth stee 

v7 Heavy stee! construction for mari 
strength 

¥ Detachable mast arms, brackets, and trans 
former bases for easy installation and main- 
tenance 

v Ornamental scro 
strength 

v¥ Mechanical priming at factory with red 
oxide (inside and out) for longer tife. Fin 
ish coat can be easly applied after stand 
ards are in place 

Vv Specia! designs to meet ANY and ALL spe 
cial requirements) CONSULT THE KERRI 
GAN ENGINEERING DEPARTMENT 


WRITE NOW 


(on your letter- 
head please 
for your 


FREE COPY 


of ow Kerrigan 

Lighting Standard 

booklet AIA which 
gives you de 
tailed specifi- 
cations end 
catalog intor- 
mation 


— Write — 


KERRIGAN IRON WORKS, Inc. 


General Sales Office 
274 MADISON AVENUE, WN. Y. C. 


mum 


braces for beauty AND 
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ROCKBESTOS 
ALV.OG. 
CARRIES 32% 

GREATER LOAD 


YET BOTH ARE THE SAME SIZE 


Compare A.V.C. with Type RH in a 250 MCM size* 


@ you use 2%" conduit for both 
@ you use the same size fittings and lugs 
@ you have the same installation costs 
@ BUT Type RH carries only 224 amperes whereas higher- 

rated A.V.C. carries 296 amperes—a 32% increase 

in capacity. 
For more efficient current-carrying capacity, always specify Rockbestos 
A.V.C. Write for the booklet “Cut Current Carrying Costs.” 

“From Chapter X-—-Netionel Electrical Code-—3 conductors in condult-—40°C-104°F, 
ROCKBESTOS A.V.C. 


ROCKBESTOS PRODUCTS CORPORATION NEW HAVEN 4, CONN. 
NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CAL 
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MANUFACTURERS and 


“LIGHTHING” GENERATOR of 2.4 million v has been installed at Sunnyvale, Calif, Works 
of Westinghouse Electric Corp. it is part of « new $250,000 transformer test section which 
makes possible surge tests on equipment produced at Sunnyvale for Western and export market 
Formerly transformers to be lightning tested had to be made at firm's Sharon, Po, plant. Photo 
obove was taken looking upward into the unit 





Boycott of Electrical Products in NYC 
by IBEW Local Off for at Least 3 Years 


t snulacturers 


ClO union 


prod 
memoers It 
Kept out products made by manu 
ij iranes i lacturers empl 
of Harry Van Ars IBEW locals 
of Loca Last November 
Electrical — the veott lifted 
by IBEW President.Dan \ the international union with violating 
IBEW constitution by 
nst several IBEW 
nevertheless, he 


| Prof 


ving members of other 


the pens 
Ir usiness manage 
national Brotherhood ” 


Workers, AFI 


Van Arsdal 


atte he 


ordered 


was charged 


diseriminat 

locals 

the 
Maggs 


served 


was tried ny 
Douglas R 


rsity Law School 


rd 100 witnesses at 


Thev il 


sed f proceedings 
refused to install fc 


vears Its members 


support of 


construction contractors 4 


rnational officials 
Viem 


employ members of the loca ' ould » Mien ri ts and the 


AFI 


nte 
made by a manufactur will «ecece 
out of the tv preducts 
Electric ‘ Westingho 


othe 
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MARKETS 


Few Strikes Likely to Hit 
Electrical Manufacturers 
live ly 


tional L nior o 


formed to replace it 
work to the advantage 


Neither 


enough tor K 


turers union 


a major st! 


In general electrical manufacturers 


acts All but 


companies ex 


new have no union contr 


f 


] 
those o few smaller 


and new nat 
until the 
Traditi« 
acts follow the Gene 
Westinghouse 
pattern These 
National 
representation 
completed 
Plants 
able 


each 


pired this spring 


ones are 


wing signed irisdictional 
indus 
ral Electric 


Manufacturing 


proble m is settled mally 
trv cont 
Co and 


Corp are 


companies 


Labor Re 


elections to be 


waiting tor ations 
Board 
n their plants 


without contracts are alwavs 


IUE-UF 


union to 


vulner competition 
seek 

agreements 
split militates 
IUE is well 


workers repre 


may 
spur substantially 
more favorable 

But on the whole the 
igainst strikes 
thead in number of 
sented at GE. Westinghouse 
eral Motors ¢ orp But 
units signed the unions are neck 
and neck 
At one plant a shift of only 130 


votes would have reversed the 


So far 
ind Gen 
nm number of 
two h 
Many of the elections were 
close 
outcome 
This heightens the risk of a move-in by 
t ] union if either tries to 
strike not solidly 


and file 


he rive stage a 


long backed by the 


ink 


MANUFACTURING BRIEFS 


A new visual program dramatizing the 
need for vear-round, davy-and-night rec 
all ages has been 


Electric Co 
company's More Power to 


reation tor 


people of 
nnounced by General 
Latest in the 
America series, the program consists of 
black-and-white sound mo- 
“A Chance to Play,” 


booklets to aid community 


2 20-minute 


tion 


picture and 


and indus 
trial leaders in planning for better rec 


The kit 


a reproduction cost 


reation entire may be pur 


of $37, 


chased at 
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ar ee 


in the light of experience last 
winter the design oi the bearings 
used on rotating tnsulator 
switches and outboard bearings 
should be thoroughly investigated. 


‘er 


erect Mees i 
- rs - ae Sam, = 
Icing of the bearings and race- us sae 


ways seems to have been a potent TYPE 
factor in rendering switches inop- R 0) YA | VVL SW | T t 4 FS 


erative. 


OTHER FEATURES 


| 1. SIMPLICITY OF DESIGN 
use of permanently sealed ball bearings packed ONLY THREE SUB ASSEMBLIES 


in silicone grease which permits the bearing 2 HIGH PRESSURE POINT 


to operate freely at temperatures as low as CONTACTS 
60 F. 


The Royal bearing assembly pictured makes 


Contact pressure is developed by expanding the 


. . h 
Ice, dirt and corrosion are sealed out. pechgha aesiceib gheagben adhe 1 
cam. This permits opening and closing of the 


4 . ° tch | t lift of th 
Royal bearings have a combined radial and pina teiterlann cigs pelea eT ise 3h 
¢ out supplementary blade actuating mechanisms 


thrust safety factor of four, based on the 


heaviest loads they were designed to carry. 


36 YEARS 
7f Pant of the Arsenal of 


AMERICAN POWER 
PRODUCTION 


1022 EAST 87% STREET 
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Designed to meet your needs... 


TRAILERS 
IN A WIDE RANGE OF SIZES AND TYPES 


175% 


Cembination Cable Reel and Pole PST Series All Purpose Trailer 
Trailer PCP & W-PCP Series 


Ounck 


Geeeeceveeeoesoees® 


<t 


seeeeeeeeeesososoeee 


1485-A Pole Trailer: M Series Pole Trailer 


EAGLE MANUFACTURING CO. 


Division of the Four Wheel Drive Auto Co. 


APPLETON Write totay © 
ate WISCONSIN *eorFwe! 


. 
tenan 


AQ oo pega Fo 


ecceeercee 


eeeereeeorecesooseseerey. dacawnccccccooecereceesessesees sees eeneeeeeneeseeeeeerenes 


AGE FENCE“: 


© AMERICA'S FIRST WIRE FENCE eo 


—eemncacacatais te tie” 


Fen“ YEN AT WORK 


@ Yes, Page Chain Link Fence wx styles of Page 
Gay and night as protector Pi ea 


Fence and Gates and 


etals available. It tells 
and property against common hazards why you can expect the best of fence 
In your industry ; te > 1 ur engineering and erection service trom 
ments are exa ed Page Fence spe- 
according ¢ thon ar i ns slist near you f which knows 


For you we } pay I 1ew box nd ns. Name and address will 


let and detailed dat n the severa be sent with booklet OM-142. Write for 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, 
New York or San Francise« 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANT, INC. 
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ivailable on 


gh GE sales 


“Theater of the Atom.” a 4)-minute 


show explaining the tacts of atomic en- 
ergy, will be Westinghouse Electric 
Corps contribution to the ¢ hicago Fair 


1950, which opens June + on the 


front Exhibits i include a 
del, a mir 
iture atom-smasher electrostati 
itor motor an 


A million-dollar improy- 
will be launched next n 
Paunten Mass plan 

! Co's Plast Dis 

plastics op 

mperation 


ment 


Wheelco Instruments Co, ( 
a 50x120-ft lot adjoining its 
yuilding The new property 

sed for a warehouse 


SALES ASSIGNMENTS 


COMPANY STAFFS 


National Electric Products Corp, Picts 
irgh, has named Walt Nar ‘ an 
ager of a newly created asie sais 
He udquarters w at 310 Wa 
Building, Atlante e new region 

ludes Virginia ort I South Car 
na, Georgia, Florid abama, Mississipp 
ina, and part of Tennessee Barnes 


manager of t Atlanta distri 


sales ofhe 


Hubbard & Co, Pittsburgh, has nan 
I lr. Owen, Pittsburgh, divisional sal 
nanager. He has been in charge 

m's Northwest territory 


REPRESENTATIVES 


Leader Electric Co, ( 
Drol und William Fr 


Bu hi 


Slater Electric & Manufacturing Co. 
Woodside, N. Y., has named two new rey 
resentatives. They are Ira L. Arkin Ci 
$12 N. Orleans St, Chicago 10, for the 
northern Illinois territory, and Robert R 
Yusen, 204 Parchase St, Boston, for Maine, 
Vermont, New Hampshire. Rhode Island 
and “onnecticut 


Metals Prices 
June 24, 1950 


COPPER, Conn V., Ib 

LEAD, N Y., ib 

ZINC, prime Western £— St L 
TIN, Straits quel. NY b 
ALUMINUM, base 
NICKEL, base price 
STEEL billets, Pitts, ton 
STEEL scrap. No 1! heavy, Pitt 
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TECHNICAL LITERATURE 


Rotating Machinery 


page ¢ 


Fatigue Testing 
Fatigue Testing 


Finishes for Apparatus 
[ ral Apparutr 


--- to answer your problems of 
control and transfer switching 


IN THESE PAGES — 


with complete and up-to-date applica- 
tion data, circuit diagrams, dimension 
data, and mounting means, this 12-page 
booklet gives a detailed description of 
the electrical structure and operating 
mechanism of the versatile ESCO type 
P multipole, rotary snap switch. 


> 


A STANDARD SWITCH 
FOR A SPECIAL JOB 


Its infinite variety of contact arrange- 
ments and the unlimited diversity of its 
applications are graphically analyzed 
... to show how a type P switch can be 

Water Heaters—American Sta ‘ built up to meet your particular circuit 
fic Blectri torage-T ype control requirements 


UTILIZE THESE 
SPECIAL ADVANTAGES — 


a : ; ®Ratings — 10-200 amps., 125-500 v. 

"Wres1.3648. froen ; ' a-c, 250 v. d-c © High interrupting 

Manufacturers Associa capacity ® Any number of poles ¢ Sin- 

44th St, New York 17, N. Y¥ t gle, double, triple, and four-throw 

nee speed, snap-action make and 

meertase Tonsmntiese-—Covered NSA break, entirely enclosed © Dead-front 

fy einai ee oes 4 panel installation Minimum mount- 

which are net designed for regulat ing area — the same for any number 
peration on Standards for of poles. 


tors, control and access 
s as related to minir and industria! 
womot are given in detal Publica Please send me my free copy of the sew 
MI1-1950 is avallable at $1 ror Fill out ESCO type P Rotery Switch Caetolog 
tional Electrica nufacturers Ass¢ 
55 FL 44th St. Ne rk 17.N.¥ and Name 
Company 
; MAIL TODAY St. and Bo, 
tean Turbines NEMA Standards or 
shoei + City 
r Units (500-1500 kw, Inclusive ° State 
prepared t erve as a inte 
ting NEMA r dire 
turbine ee ¢ a 
separate parts covering ste ELECTRO SWITCH 
duction gears and hror 
haPeltions ee Scene. denkind A CORPORATION 
ndard are given Pr ib 
TT 2 1950 te R0¢ . 
trical Manufacturers Associatior 
44th St, New York 17, N. ¥ 


cared Steam Turbine Synchr 


¢ 


tandards 
rat 


167 King Avenve, Weymouth 88, Mass 
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Fill cable devices and joints with 


G 2 W_ COMPOUNDS 


IMPROVE 
ELECTRICAL 
CHARACTERISTICS 

ELIMINATE VOIDS 

NOVOID A’ —{ Medium soft) —For usual 
installations of sealed potheads 
NOVOID ''C’'—( Medium hard)-—For hot 
climates and exposures. For potheads, 
cable boxes and splice boxes 

OZITE ''B" 


use, particularly recommended for cable 


{/Aedium soft }—For generai 


joints because of its low power factor 


NOVOID 'X 


heads and cable joints when necessary 


{Oil insoluble)—-For pot 


to avoid troubles due to migration. It 
has a tendency to ‘stay-put 


G&W ELECTRIC SPECIALTY CO. 
7786 Dante Ave Chicago 19, Ill, 


Representatives in principal cites 


CEDAR POLES 
FIR CROSS ARMS 


Quick 
Truck Shipments 
from our Ohio yard 
o 
Also yards at 
Minneapolis 
and Haley, idaho 


TAL a Lb 


SPITZER BLOG 
TOLEDO 4, OHIO 


REDUCE ACCIDENTS . . INCREASE Sappy, 


See 


STANDARD SCREWDRIVERS 


METERMAN’S SCREWDRIVERS 


SOCKET WRENCHES 
. 


WIRE CUTTERS 


“tg 


PORTER 
COHARDITEx 
INSULATED 


" toils, prices, etc 
H. K. PORTER, Inc. 
Somerville 4 as 


3 


HUGHES No. 2501 GROUND 


WIRE MOULDING 


Descriptive Bulle- 
tin On Other Hughes 
Ground Wire Moulding 


NEBRASKA 


Calif Agnew 


NEW ELECTRICAL CONSTRUCTION 


NEW ELECTRICAL _ construction 
projects announced by private and 
government utility systems involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobs 
where electrical work is included 


UTILITIES 
Proposed Construction 


Arizena-¢ aliforata-Nevuda 


I 


$475,000 


Ga Bronewick 
\ et . a 


,er TT 85 000000 
Idahe \ 


la Farmersville 


Nerth Dakota —1 


North Dakota 


$4 000.000 


$11 885,000 t 
\\ $7,655,776 
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V ashington BA 
Admin. Box 
tralia sub-station 
leg $25 L 
Portiand &, Ore 
Wyoming Et 


Low Bidders & Contracts 
Awarded 


Worthington ete 
h 


power 

Ww 
5506 388 

Missouri i 


‘ 

24 
x Shanr 
Ceunties, te 


St Applet« $264.1466 
Mo., Carreliten sit ayrr Ander 


$100 900 
Ch el Hil 
Hil 


ouse E 
NW SS2. 448 

Toledo . kad 

7 okw.t e in Acme Stat 


wtr 


ox $9,.500.000 
Tenn Chattanooga ( 
» 15, fire alarm sv 
Flectrie Constr 
sie ase 
W voming-—Rureau 


r, Cody, June 


D MI 


side ate 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Mich Fort Custer RA 7/26 Vete 
! Mur Ride Wa 
nd Utility Shop Bide 
ng, plumbing, heating 
al work, et for Vet 


H pital, Spe 
é 


Me deffereon City R.A 
Ra P ie Lor 


Low Bidders & Contracts 
Awarded 


i (hicage l S 
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VARNISHED 
GLASS TAPE 
UNIFORMITY 


nahed gloss cloth, in both sheet 
orms, is used only when specially 
sulation is required, unitorm 
Quality i of speci! impc rtance To ouwre 
this uniformity, National designed ond built 
© coating tower which forces the varnish into 
the cloth, meters it and cures it with avto- 
matic accuracy 
The varnish becomes an integral part of 
the coated cloth. Weight, thickness and per- 
centage of mponent parts ore precisely 
nointamed 
Conventional ond silicone coated glass 
cloths ore available in rolls of any width up 
10 36". Mica-Glos ‘trodemark) sheets and 
tapes, fabricated from these cloths and 
hand-laid mica splittings, are also available, 
Send for a sample of the varnished glass 
cloth best suited to your needs. 


NATIONAL [;LECTRIG (COIL COMPANY 


bs 
COLUMBUS 16, PO) 010 an Re ee 


Machine, Wood, Cap, Lag, Set, 
Knurled and Thumb Screws 
Brass, Bronzes, 
Aluminum, Monel, 
Stainless Steels 


Large stocks ready for immediate 
delivery from distributors and 


warehouses in principal cities. 


FREE STOCK LIST 


SSSSS PS SSSHSSSSSSSHNSSSSSSSSH SSS SSS seeeeae 
The H. M. Harper Company 
8205 Lehigh Ave 
Morton Grove, Ill 


Please rush your st of non-ferrous and stainless steel 


fastenings showtr sizes an pes available for immedi 


ate shipmer 

Name 

Company 
ddress 


City Zone State 





CATALOGS + BULLETINS 


ee 


ic FRUIT CAKE 20cchaue an Eguad 


COLLIN STREET BAKERY CORSICANA, TEX 


because if is 


held with oo ob nr ’ nat: 


os 5 : ce inet os 
DOUBLE é octwemeeheo — <i 
LOCKING Electric se Pen 
ACTION ft i With St 2 a Geom 


Pai’’ Trademart 
Ree t s Pat OF 


STAR METER SEAL 


Eliminates meter tampering. Cannot be removed 


’ . furtine thour tilat SEND FOR SAMPLI 
* DOUBLE LOCKING : i oe ~e t sane without mutilating 


ee STAR PORCELAIN Co. 


51 Muirhead Ave Trenton, N. J 


Wi soins vebieos EQUATE TGIF fap 
PALNUTS for ,*"' p, 134 W bat RUSTREM STOPS RUST! 
Wood Pole Lines No priming, scraping, brushing 


and Steel Towers 


L) 4 
Hoe 


: : . t ‘ ; [ Pl) me Ott et oe hd 
# SPECO, Dac. cleveland 9, Ohie 
sizes » ‘ a il 
PALNUTS for nlene etee 
terminal ' t a a ; ' = ™ iad 
connections . ' a ’ 


E SUBSTATIONS 


OUTDOOR 
& INDOOR 
SWITCHES 


INTERNAL 


ROIER ST IRVINGTON 


Me = 


MEMCO ENGR. & MFG. CO., INC. 
COMMACK, L. I, N.Y 
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PORTABLE 


a acu 


All Steel Tool Box 


Here s 


too 


the fF reproot. Thiefproof and Wearherprool 
box engineered to cut lobor cost. Voivable 
on be tronsported to the job end they con 
Soy there overnight without feor of thievery. This 
HonDeeBon th 
vera 
for wheels 
& veo, 
boxes hove wosking spoce on 
@ long iosting 
the © HonDeeBbo« 


tools 


welded astruct 
ocking covers 
pe men's « 
and first oid equipment 


nude locking arrangement 
thing, 
These tool 


for 


titiess for tools 
ats 
the outside toc 
ow cost portable te 
hes 6 


sote 


TLEF 
421 & Pear & 


(Advertisement 


FINDS GOLD MINE... 


: 

... Of Buying Information 
Mr. A. G pict 
above, finds that one of the reg 
Hill es is a 
formation helpf: him 
Mr. Brown is Sales & Application Engine 
for the Electric Motor Division of Jack & 
Heintz Precision Industries, Ine., and, 
Ohio. His “gold mine” is at up-to-date sour 
of buying informati 


ire is shown 
lar MeGraw- 
erittable gold 1 e of in 
' 


1 
i to 


> 
Brown, jr ¥ howe 


servi 
in fis jot 


eT 


Cleve 
electrical machiners. on 
supplies Me RAW-HILL'S 
ELECTRICAL CATALOGS 

Mr. Brown say / ELECTRICAI 
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Stenderd 
Soldering Lug 


"na | This Soldering Lug 
a Line is Complete 


Whatever your requirements you can get 
the Soldering lugs you need from Sherman. 
Round end . equare end... side Jormed 
. center formed . angle lugs .. . special 
length special hole .. . special finish 
annealed or ground--they are all cvail- 
able in a full range of capacities. All made 
to high precision standards, 
Consult Sherman regarding your require 
ments. You'll get better quality. better ser¥ 
ice, and better prices. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 
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Struet es 


Au the strength and durability 

inherent in steel are combined-—with 

definite economies—in @rapo Gal- 

vanized Stee! Strand. Heavy, ductile, 

tightly-bonded zinc coatings, applied 

by the famous @Crapo Galvanizing 
Process, provide 
lasting protec- 
tion against cor- 
rosion. 


ESTER 
n Pu 


Ask the distributor 

of Crapo Galvanized 

Report teels Products near you or 

powe e al write direct for fur- 
Ff : ther information| 


INDIANA. 
STEEL & WIRE co. 


es es f N 


ery 


208 W. LaSalle St 
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DAY & ZIMMERMANN, INC. 


“ELECTRICAL TESTING 
LABORATORIES, INC 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


FORD, BACON & DAVIS 
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(= BLACK & VEATCH aL 
Consulting Engineers 


GILBERT ASSOCIATES, 
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W. C. GILMAN & COMPANY 
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HARZA ENGINEERING CO 
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DAVIS 
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Erecting Engin 
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CHAS. T. MAIN, | 


Montfort Engineering Co. 
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SARGENT & LUNDY 


ENGINEERS 
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Nd SS a 
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UNDISPLAYED RATE 
Nol evetledioc for «quépment edver ttving | 


$1.20 @ line, minimum 4 lines 

To tigure edvance payment count 5 everege 

words as @ line 

Individual Employment Wanted— Advert 
tising rate is 4 the above rate payable 

adv ance. 

Bos Numbers—Care ot 
York, Chicago or San 
count as one line 

Discount of 10% if full payment te marr 
in advance for 4 consecutive insertiime 

DISPLAYED RATE 

Individual Spaces with border rules tor 
prominent display of advertisements. 

The advertising rate is $9.75 per inch for 
all advertising appearing om other than 
a contract basis. Contract rates quoted 
on request 

An advertising ich is measured 4" vert 
cally om one column, J columne—J0 
inches 
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SEARCHLIGHT SECTION 


ENGINEER-DESIGNER-SWITCHGEAR 


Internationally known manufacturer of transm‘ssion and distribution equipment 
has need for an experienced switchgear designer to take charge of revitalization 


program of line of 
through 220 kv 


indoor 


and outdoor 


switches and companion equipment 


This man must combine administrative with design ability and must be familiar 


with industry requirements 


Only top flight men will be considered 


Also have openings for designers to ausist in above program 


Lecation Middlewest 


GRADUATE ELECTRICAL 
ENGINEER 


for Mid-Adantic Electric Utility Com 
pany. Experience in design and con- 
struction of substations essential. Experi 
ence in transmission line design and 
survey desirable. position 
with salary according to qualifications. 
Applicant please give age 


Permanent 


education 
and experience record. 


LARGE SYNCHRONOUS 
MOTOR 
For Sale 


General Electric 17,000 
HP synchronous motor, 

»Q00 V. G00 RPM, 50 
cycle Locally enclosed 
with water cooled heat 


exchange 


SOUTHERN CALIFORNIA 
EDISON COMPANY 


WANTED 


EXPERIENCED ELECTRICAL 
ENGINEERS 


ate Eastern Utility Company needs Electrical 
ngineers fer permanent positions in rapid = - 

nq Tranemission and Distribution olen 

Applicants mest have experience in any or 
all ef the fellewing phase work: Design of 
overhead and underground distribution systems. 
Study and tayeut of secondary systome 
Preparation construction standards; Engineering 
chert. of sub-station design 


Applicants showld appty by letter sites full de- 
taille of education and experience. tt repties con 
tdered confidential 


P-6615, Electri 
Weet 4ind St 


SURPLUS CABLE SALE 


Army specs, Wi4s conductor 214 parallel 
cooper strands ea. 02:16 dia. insulated 
onductor epper Obkonite Armortite’’— 
burial without costly conduit 
@ field tetephone wire Wii, 3 
strands 
© Portect condit 


copper, 4 steel 


large quartities 
JEFF LEE PRODUCTS 


1919 Derry St, Harrisburg, Penna , Phone 67961 


GM DIESEL, 125-H.P. POWER UNIT 


Direct Connected to 2300 voilt-60 cycle-Gen 
erotor This unit wos purchased new, ond hos 
hed 500 hours operation Used for emergency 
only 

PONTIAC POWER COMPANY 
Box 23, Fort Coulonge, P.O Canada 


FOR SALE 
2 FREQUENCY CHANGERS 


i 500 KW & |—1000 KW both O08 PF 
ae tors ‘5 yele, 2300 wolt: generators 6 cycle 
4150 V-wye, Complete with switchboards and con 
trots. Available at ence 


The Empire District Electric Company 


Joplin, Missourt+—Att: Mr. O. A. Pendleton 


GENERATOR SET 


Used Fairbanks Morse 5 cylinder, 176 horsepower 
a ye apm with (25K VA Electric Machinery 
20.440 wot 3 phase, SO-cycle, Skid 
Onty 500 hours, $10,000.00 
MICHIGAN TRACTOR & MACHINERY CO 
13801 Lyndon Ave Detroit 27, Mich. 
Phone: VErmont 7-5000 


Generate 
mounted 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, , TRANSMISSION LINES AND CONSTRUCTION 


for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


ELECTRICAL CABLE 


fer every industrial and power application 


Special constructions. Odd lengths 

@ Large stocks on hard of high voltage lead 
covered cables set ordinarily stocked by your 
regular supplier 
Cut te leegth. Reasonably priced 


UNIVERSAL Wire and Cable Co 
70 N. Clyboure Ave Crteage 14, 1 


Two Rector St., 


New York 6, N. Y. 


Don't forget the 


BOX NUMBER 


Whee answering the classified advertise 
ments in thie magazine don't forget to pat 
the box number on your envelope. It te eur 
only means of identifying the advertise- 
ment you are anewering 


July 3 


WANTED 


START IN POWER FIELD 


A June graduate of Cornell B.E.E., wants 
to get a start in the field. Opportunity is 
more important then salary. Will relecate 
Single. 24 
Pw oH, 
Mw 4ind = 


trical World 
New York 18, N.Y 


Reputable Manufacturers Agents 


Operating in the Metropolitan territory 
maintain N. Y. warehouse stock, seeks 
one additional line. Highest references. 


RA.7009 
‘ Y 


BUSINESS OPPORTUNITY 


The Pounder and Managing Director 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 74778 


PIERCE CABLE CO 


2670 Clybourne Ave. Chicage 14, Iilinois 


WANTED 


4-46 KV outdoor, frame mounted oil circuit 
breakers, electrically operated, 500 M 
KVA minimum, 1.000 M EVA preferred, 
needed ecrly fall 

Send details 


W .7aR0 
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UNIT SUBSTATIONS 


FOR SALE 


2—New 5001000 K.V.A. Gen- 
eral Electric Type HUT, Oil 
Immersed, Self Cooled, 55 C. 
Rise, 12,000 - 2400 4160Y 
Volts, 3-Phase, 25/60 Cycle. 
Master, Outdoor, Unit Sub- 
stations, for One Incoming 
12,000 Volt. 3-Phase. 3-Wire 
Circuit and Two Outgoing 
4160 Volt. 3-Phase, 4-Wire 
Circuits. Connected and As- 
sembled for Operation at 
60 Cycles. 1000 K.V.A. 
Rating. 


Price and Detailed Specifications 
will be furnished upon request 


SALT RIVER POWER DISTRICT 
P.O. Box 1980 


Phoenix, Arizona 


TRANSFORMERS 


FOR SALE 


1-Phase, 60 cycles 


KVA A-Ch 33000-6900 V 
KVA A-Ch 33000-6900 
KVA A-Ch 13800-2400 
KVA WH 13200--240, 480 
KVA G-E 11500-2300 4000Y 
KVA G-E 33000-2300 ‘4000Y 
KVA G-E 13800--120/240 
KVA G-E 11000--.2300, 4000Y 
KVA Wag 4600---115/230 
KVA Kuhl 35000-2400 


3-phase, 60 cycles 
1800 KVA Wag 6900--575 
750 KVA W-H 13800--460 Dry Type 


Many other items in sjock 


TRANSFORMERS WANTED 


Reliable rewind and repair services 
on all makes of transformers. 


THE ELECTRIC SERVICE CO. 


CINCINNATI 27, OHIO 


FOR SALE 


STANDARD TRANSFORMERS 


Allis-Chaimers 
Three—-100 KVA —- One-—50 KVA 


Single Phase, 60 Cycle Additive 


Volts 2200—110-220 
2300-—115-230 
2400-——.120-240 
~ Available immediately for 


Delivery at Half Price, F. 08. White Plains - 
Call or Write 


Excellent Condition 


White Plains Greeting Card Corp., 
12-20 Bonk St White Piains, N. Y 
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FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
Make Dea 3 ph. 60 ss ‘a 


it onédensing 250 iba 1S P 440 Make ‘te Volts 
¥ 3pm 69 cy—Built 1944 GE Me 
GE eS 
Non Coad ie ISP. £0 i o8 brs ” 
he BP +89 vi ph 60 ey i2 1s Ow 76 
1 Stee ooo ” 
Non-condensing 150 175 18 P ( Ee T30 Mw 
5 


eed ee ee TRANSFORMERS—60 cyte 
Non-condenaing 2518) ite “os 


sP 5 10 the BP 240 480 3 Oke 
¥ S ph 6 cy 28 . OC 


: 
4 Sona 
3 1 
j 
i 
a 


AT 
i y NYDDS 
SYNCHRONOUS CONDENSERS aoe Sine 


Olac 


FREQUENCY CHANGERS 
25 60 cy 2300/2300 ¥ 
25, Gey. 11000, 23009 


COMPANY, INC. 


OFFICE OFFICE & SHOP SHOP 
51 Howell St., Jersey City 6, N. J. 


13200 
2300 aihoazd0 440 
2640022600 

KVA Meke Type Volts Speed 

5140 Whee 2400/4150) an 
$008 ¢ _, rnc 2400 4150 mm 2006 
2400 4800 70 500 Ey a Cc 


fl eELYEA 
DIESEL POWER 


IMMEDIATE SHIPMENT 


UNIT CAPACITIES—-10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 


VARIOUS VOLTAGES 


A PARTIAL LISTING OF OUR INVENTORY 


Make Model HP RPM Make Model 
Falrbaoks Moree 33P i¢ 2000 woo 5 FEnterprice DSsG-6 
FPairbaoks Morse 34108 4 1400 720 wuperto r KNA 
General Motors 16-278A 1600 720 General Motors §-268A 
937.5 General Motors 12-567 jose 720 2 Clark Mir-4 
Alor 12 ‘gat 7s 600 7 Ingersoll! Rand + 
General Motors 3-268A 
General Motors 6043 


6 Baldwir Oa $10 +o 
400 Hucte)e ) 440 ooo 


D.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 


ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


i Ve Le | 


SLIP RING MOTORS NSFORMERS 
3 


1~2500 HP G.€. MT 257 RPM 6e00V Pr v, 
i— 800 HP G_E. MT 720 RPM 2200 V 4150 Ph. var ee 


SYNCHRONOUS CONDENSER ¥ 3308 V Pyranet 


1—2500 KVA Whee 720 RPM 2200 V with D.C. Exe. 


MOTOR GENERATORS 


1—1900 KW Whee 275 V 720 RPM 4150 Volt 
1—1000 KW GE. 600 V 514 RPM 2200/4000 V 
t— 500 KW G E. 275 V 900 RPM 4150 Volt 

2— 150 Kw G.E. 125 V 1200 RPM 4150 Volt 


Complete Line of A.C. and D.C. Motors and Generators 


FOR SALE DIESEL ELECTRIC GENERATORS 


NEARLY NEW G.E. (NEW) 750 KW. 2400/480 Volts, 


DIESEL GENERATOR PLANT | | >ciesss x 


Crocker Wheeler (NEW) 600 KW, 2300 
300 H.P.. 440 V., 3 phase, 60 cycle, com 


460 /3/60/720 
Westinghouse (NEW) 500 KW. 2400 
plete with Panel board, exciter, and fuel 
tanks. Atlas Diesel Engine. Installed dur 


480/3/60/720 

Each direct connected to General Motors 
ing 1948 power shortage. Run only 2000 Diesel Engine and complete with sew, 
hours. Can be run and tested under full modern Switchboard 


load in present position. Price--$20.000.00— 
purchaser to dismantle and ship. Address: eee HS OPERATE UNDER FULL 


SUNDFELT EQUIPMENT CO., INC. 


220 Hudson Street Seattle 8, Wa. 


si 


2A SORES 


KKK Kd i cc< 


TrTTiTii 
zus8i358 


DOUGLASS LEWIS — Superintendent 
East Contra Costa Irrigation District, 
Brentwood, Contra Coste County, California 
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4 Transformer Spray Systems 
There Is Such A Map rst thought was to send this map 


tl ' 7 fhe Edit ot bie TRICAI Wor D 
d but without a , (ks 
the Eduor of Ececrmicat Worio ith ania ae ill seam mie Bes | notice in the Mey 8 issue of Evec- 


rricaL WorLp on p 
ht not rece am not so sure 


spray systems regarding the rustiness 


Under “Letters to the Editor” on p 218 } age 80 comment on 


hig 
. » 
of the Evecraican Wortp, May 22 but I believe I saw this same map some 
1950. Mr. H. T. Wilson, Huntington, 
West Va. states that he does not be 


of the piping 
where in a magazine. If it was in a een 


nap rly installed fire protection 
ortp, Mr. Wilson should In a prope f 
lieve that there has ever been publishe ate spray system of this sort, a main line 


of the United States showing th strainer is installed and all pipe on the 


Harold Seitz 

xisting and planned publi sal , discharge side of that strainer is either 

galvanized or corresion-resistant coated 

xactly what he had In addition to this, proper design calls 

enclosed map gives ditor’s Note: Reproduced herewith is fT 4 full size flushing outlet at the base 

1 very good idea of what we can expect the map to which Mr, Seitz refers. It ° the spray system which can be se ar 

{ public power keeps on going as it is distributed by the National Asso ranged that water can be flushed out 

has been since the New Deal came into — ciation of Electric Companies, 1200 18th of a full sized opening without discharg 
power St. N.W., Washington. 6. D. ( ng through the nozzles 

This latter provision 1s particularly 

necessary where fire protection water is 


Interest In Buried Cable ! “d sent taken from service water lines which in 


to turn are taken from rivers and other 
the Editor of Ecectrnicat. Wortp 


We have received a 


been inquiries from a sources of more or less polluted water 


great many ¢ nu les Niagara Falls To We know of only one case where 
inies concermming our bur } 


' onto dsor and Searboro. In addi rustiness of piping has caused any trou 
mdary distribution ; Ceoodrich npany in le. and we believe that close examina 


described by the in — s called on a number of _ tion of the facts in this case will prove 
Worip of Dec | D ‘ nd 92 en t athe nformatio that the above precautions were not 
The major cal ‘ nies ot taken 
Whe e supply lines 
' Kept full « 
corrosion pre blet 
cause the lines car ve flushe j 
periodically of mud, and accumu 
regarding ed ist can be bro ight down Asa 
iderground itter of fact, a line that is kept no 
Serve Homes for iF full of wate does not tend 
ime from Osaka. Japan ld mucl ist 


a similar system is used to supply a 
INDEX TO ADVERTISERS ng fecilities for American occur 


See Page 147 ton forces 


Sales 
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Specify 
DELTA-STAR 


COMPRESSION TYPE 
POWER CONNECTOR 


= 3 Type Ful 


Type TU Type FU 


i j 


Correct design of Delta-Star high compression type connectors 
for cable is proved by their universal acceptance, and excellent 
service record on today’s heavily loaded circuits 

The Delta-Star high compression connector is of a patented 
design utilizing an adjustable yoke and U-bolts to provide con- 
stant and permanent pressure on the conductor. A longitudinal 
wave is cast in both yoke and connector body, so a definite wrap- 
ping action is secured as bolts are tightened—slightly deforming 
the conductor and providing positive pressure between all strands 
The result is a permanent high conductivity joint of great mechan- 
ical strength. Material is high strength copper alloy. ‘‘Duronze,’ 
non-ferrous U-bolts and nuts are used thruout. 

To facilitate installation U-bolts are securely held in position 
by bent over yoke projections, making yoke and U-bolt a one- 
piece unit 

These connectors are available in a Wide variety of fittings 
needed for connecting cable to cable, cable to bar or cable to 
tube. For copper or aluminum conductors. 


DAR EY BY oy 


MAIN OFFICE AND FACTORY 2400 Block, Fulton St 


(hag 2, I 


NEW YORK OFFICE 140 Cedar St... New York 6. N, ¥ 


Type FUR Type FU 


YOURS FOR THE ASKING 


J 
Bulletin 38-D lists a complete line of sjandardizea 
power connectors. Clamp or solder tyhe, for round 


or square tubing, bar, cable or combhations of these 
/ 


DTA Sas BCE 


STRICT REPRESS NTATIVES IN THE FOLLOWING Clits 





Used 8 years, oil goes right back on the job 


@ In 18 years of operation, the original fill of stay below 0.15 mg. KOH /gm 


NONPAREIL Turbine Oil was never removed trom thi 10-KW A Standard Oil lubrication specialist will be 

turbine at the University of Michigan power house. Neutraliza glad to supply you with actual case histories of utility opera- 

tion numbers always stayed below 0.07 mg. KOH / gm. Tests of tions on which Nonpareil Turbine Oil has reduced lubrication 

oil samples showed no deterioration lubricant costs as much as 68 To arrange for his visit, write: Standard 
Recen } urt is shut down ns} Oil Cx mpany Indiana),910S. Michigan Ave Chicago 80, Lil. 

tion and general overhaul. Operator 

the unit and took a close look at t 


de posits, no evidence of rust, and not a sien of wn. The o 
was in excellent condition and after centrifuging it was returned 
to the turbine for continued use 
You, too, can obtain such lubrication advantag 

By switching to NONPAREIL Turbine Oil, you can eliminate o1 ’ , Ps 

j hle } ; ; . 2 \ 
acidity troubles and oil system maintenance or ind for a ine i 
These benefits are not only indicated by tl ence ther : : 


but are backed by the written 


PAREIL will last as long as the turbir 


} 


STANDARD OIL COMPANY (INDIANA) 





